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Now... Broadcast Performance Designed for Public Address 


COMPLETELY NEW ALL-PURPOSE CARDIOID DYNAMIC MICROPHONE 
BRINGS NEW EFFICIENCY OVER WIDE FREQUENCY RANGE 


All the advantages of the E-V Variable D* are now available in the new 

high-fidelity “664”... for public address, recording, communications and similar 
applications. Uniform cardioid polar pattern provides high front-to-back discrimination 
against unwanted sounds, without close-talking boominess. Easily solves sound 
pick-up and reproduction problems under a great variety of conditions. Gives distinct, 
natural reproduction of voice and music. Increases working distance from 
microphone. Gives greater protection against feedback. Especially useful where 
ambient noise and severe reverberation exist. Pop-proof filter minimizes 
wind and breath blasts. E-V Acoustalloy diaphragm guarantees 

smooth wide-range reproduction. Can be used on a floor or desk stand 
or carried in the hand. No finer microphone for performance | 
and value! Write for Technical Specification Sheet. 


*EV Pat. Pend. 


Model 664. Variable D* Super-Cardioid Dynamic Microphone. 
Uniform response at all frequencies from 60 to 13,000 cps. Output 
level —55 db. 150 ohm and high impedance. Impedance changed by 
moving cone connection in connector. Line balanced to ground and 
phased. Acoustalloy diaphragm, shielded from dust and magnetic 
particles. Alnico V and Armco magnetic iron in non-welded cir- { 
cuit. Swivel permits aiming directly at sound source for most 
effective pick-up. Pressure cast case. %”"—27 thread. Satin chrome 
finish. 18 ft. cable with MC4M connector. On-Off switch. Size: 
1% in. diam. 7% in. long not including stud. Net wt.: 1 Ib. 10 oz. 
List Price $79.50 


Model 419 Desk Stand available for use with the ‘'664"’ (extra). 
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ELECTRO-VOICE, INC.* BUCHANAN, MICH. 
Export: 13 East 40th Street, New York 16, N.Y. U.S.A. Cables: Arlab 
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fo show you how easy, practical it is to 


»\ Train at Home for Good 
Radio-Television Jobs 


America’s Fast Growing 
Industry Offers You Good 
Pay Plus a Bright Future 


TRAINING plus OPPORTUNITY is the 
PERFECT combination for ambitious men. 
_ Let me send you a sample lesson from my 
course to prove you can keep your job while 
TRAINING at home in your spare time for 
better pay and a brighter future. I will also 
send my 64-page book to show you that Radio- 
Television is today’s field of OPPORTUNITY 
for properly trained men. 


Make $10, $15 a Week Extra 


Many men I train fix neighbors’ Radios, [aleyision’s Growth is Making 


make extra money, soon after they en- 


roll. Actual equipment you build gives More Jobs, Prosperity 


you practical experience. 


| Trained These Men 


‘I have a regular job as a police captain 
j and also have a good spare time Radio 
| and Television service business. Just 


Radio is bigger than ever and television is growing | 
fast. Government, —— Police, Ship, Micro- 3 
wave Relay, Two W: ay Communications for buses, 
taxis, railroads are other growing fields for Radio- f| opened my new showrooms and shop.” — 
Television trained men. ae wy) C. W. LEWIS, Pensacola, Florida. 


Maii Coupon _ Find Out About “] decided to quit my job and do TV work jf 


full time. I love my work and am doing all 


This Tested Way to Better Pay right. If fellows knew what a wonderfu 
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Take NRI training for as little as $5 a mo inves 2 : 
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today for Actual Lesson an -page Book—Both | ' Radi ir shop. Then I got a job with 
FREE. J. E. SMITH, ge: Radio Institute, | WPAQ, later WBOB pete a pod an 


Dept.6CE Washington 9, D.C. Our 40th Year. | ) engineer for WHPE.”—VAN W. WORK- 
. be s MAN, High Point, N. Carolina. 
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with Equipment | oa 4 au Pa Good for Both—FREE 


2 4/ Mr. J. E. Smith, President, Dept. 6CE 
National Radio Institute, Washington 9, D.C. 
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RADIO-ELECTRONICS 
the remayzingly Effective 
D.T.1.WAY 


—with the aid of BOTH 
HOME EQUIPMENT 
and HOME MOVIES 


Above: What will mailing the coupon below do for YOU? Just 
Work over this! You'll find out about one of today’s most remark- 
300 able... practical ways to prepare to get into America’s 

: amazing billion dollar opportunity field of TELEVISION- 
fascinating RADIO-ELECTRONICS. You'll see how to get into fas- 
it experiments cinating work that pays well...that offers one of 
Sxperiments with this America’s most promising futures . . . that enables you 

1e BIG SHIPMENTS equipment = to start your own business almost “‘on a shoe string,” 


nic-Radio parts if you prefer this to a job opportunity. 
| ot yee KEEP. And above all, you'll get some GOOD NEWS especially 
\ 4 1d valuable commer welcomed by men anxious to earn REAL MONEY in this 
2. Bui pees vipment vey thrilling field. For you'll see that NOW you can get the 
| ya to the ange gto kind of practical, laboratory-type training so desirable 
seer. This includes ©, yacuul for making real progress in Television-Radio-Electronics 
| 5INCH oscillosc ora highly vse AND WITHOUT LEAVING HOME. 


tube voltm ‘sion work You'll see that DeVry Technical Institute sends every- 
ful for Telev's big 211NCH TV thing needed to set up your own HOME LABORATORY. 

| Be Build and keep o BIS home train- = You get and keep the same type of basic electronic 
| get. (0.7.1. offers i dio-Electronics, but equipment used in our modern Chicago Training 
i evisiony Laboratories. You get home training that includes 
without the TV set. vie projector and the knowledge and experience gained from train- 
mo v int ing thousands of students first hand in Chicago. 

And to top it all, you use DTI’s amazingly 

‘ camit 33° = effective and exclusive home training aid— 
fundamentals ed easy-to-read lesson INSTRUCTIVE MOVIES. But why not get the 
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Here’s a NEW & 


Way to Reach F 


the Top in 
TV SERVICING | 


All-practice method— 
professional techniques, 
skills, knowledge of 


circuits, ete. 


Includes 17” picture tube, all other 
tubes, components for a TV Receiver, 
Scope, Signal Generator, HF Probe. 
Low Introductory price under $200, 
on easy terms. Mail Coupon foday. 


F YOU HAVE some Radio or Television experience, or if you 
know basic Radio-Television principles but lack experience— 
NRI’s new Professional Television Servicing course can train you 
to go places in TV servicing. This advertisement is your personal 
invitation to get a free copy of our booklet which describes 
this training in detail. 


LEARN-BY-DOING “ALL THE WAY” 
This is 100% learn-by-doing, practical training. We supply all the 
components, all tubes, including a 17-inch picture tube, and com- 
prehensive manuals covering a thoroughly planned program of 
practice. You learn how experts diagnose TV receiver defects 
quickly. You see how various defects affect the performance of a 
TV receiver—picture and sound; learn to know the causes of 
defects, accurately, easily, and how to fix them. You do more 
than just build circuits. You get practice recognizing, isolating, 
and fixing innumerable TV receiver troubles. 


You get actual experience aligning TV receivers, diagnosing 
the causes of complaints from scope patterns, eliminating inter- 
ference, using germanium crystals to rectify the TV picture 
signal, obtaining maximum brightness and definition by properly 
adjusting the ion trap and centering magnets, etc. There isn’t 
room on this or even several pages of this magazine to list all 
the servicing experience you get. 


March, 1956 


SERVICE MANAGER ; 


UHF AND COLOR TV MAKING NEW BOOM 
Installing front-end channel selector strips in modern UHF-VHF 
Television receivers and learning UHF servicing problems and 
their solution is part of the practice you get if you live in a UHF 
area. To cash in on the coming color TV boom you'll need the 
kind of knowledge and experience which this training gives. 


GET DETAILS OF NEW COURSE FREE 
Once again—if you want to go places in TV servicing, we invite 
you to find out what you get, what 
you practice, what you learn from 
NRI’s new course in Professional 
Television Servicing. See pictures of 
equipment supplied, read what you 
practice. Judge for yourself whether 
this training will further your am- 
bition to reach the top in TV serv- 
icing. We believe it will. We be- 
lieve many of tomorrow’s top TV 
servicemen will be graduates of this 
training. Mailing the coupon in- 
volves no obligation. 


National Radio Institute, Dept. 6CET 
16th and U Sts., N.W., Washington 9, D. C. 


Please send my FREE copy of “How to Reach the Top 
in TV Servicing.” I understand no salesman will call. 
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List Price .. 2200+ 970 
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PROGRESS AND THE TECHNICIAN 


HIS being our third annual Special 
Service Feature Issue, devoted 

mainly to bringing radio, TV, and elec- 
tronic service technicians exclusive ar- 
ticles on subjects of vital interest to 
them, it may be appropriate to ask 
how the servicing profession has ad- 
vanced itself in three years. 

Three years ago the major problems 
facing the service business were ad- 
verse publicity tending to discredit all 
service dealers, the cut-rate service 
operator who ofttimes engaged in 
shady business deals, the threat of the 
spread of factory service branches, and 
the indiscriminate selling of electronic 
parts, by dealers and jobbers, to the 
public at discount prices. While three 
years is a relatively short period, some 
definite gains have been made in cop- 
ing with these problems but, ironically, 
new ones have arisen to plague the 
service dealer. 

Actually, no single factor is respon- 
sible for the improved standing of the 
service dealer in the eyes of his cus- 


| tomers. There are many things in- 
| volved: TV set makers, recognizing 


| These facts, that, on 
| charges for service were fair and 


Yoice 


their responsibility for helping to es- 
tablish a more responsible element in 
the service business, publicized the 
facts regarding the majority of TV 
service operations in this country. 
the whole, 


equitable, that the customer himself 
invited the “gyp” operator by looking 


| for bargains, that TV sets, no matter 


how well made, still require service 
because of their complexity, etc., im- 
pressed most of the set-owning public. 

Service associations also contributed 
heavily in this improvement in public 
relations. Through unified promotions 
at a local level they helped to better 
relations between their members and 
the set-owning public. As the public 
became aware of the availability of 
legitimate, fair, well-run service shops, 


| they decreased their patronage of the 


cut-throat operators. Most set owners 


| now realize that a well-run TV service 
| business must have a realistic mini- 


mum charge. Although the cut-throat 
operator is still in business in many 


| localities, he is no longer the threat 


he once was, 


As for the spread of factory service 
branches, this trend never really de- 
veloped. Despite the excellent reputa- 
tion and business enjoyed by one such 
factory service group, various factors 
have deterred other manufacturers 
from following suit. Many TV manu- 
facturers are still investigating the ad- 
visability of opening such branches; 
however, their final decision will rest 
on the ability of the independent serv- 
ice industry to handle the more com- 
plex work involved in servicing color 
receivers. 

Although some manufacturers have 
expressed doubts regarding the ability 
of the independent technician to han- 
dle a heavy concentration of color sets, 
the majority of the set makers feel 
that they can leave color servicing in 
the hands of the independents. That 
this faith does exist is indicated by 
the huge sums being spent by manu- 
facturers on color TV service courses 
for the technician. On the whole, this 
question will probably not be finally 
decided for a few years or until more 
color receivers are in the hands of the 
public. 

There are instances where TV serv- 
ice associations have pressured local 
electronic parts distributors to discon- 
tinue selling parts to the public at dis- 
count prices. Many view this com- 
plaint, however, as exaggerated. They 
claim that in this “do-it-yourself” age 
such buying is inevitable. There are 
many sources for parts at less than 
the list price and those who are de- 
sirous of obtaining such parts will seek 
them, even at great inconvenience to 
themselves. It may be that the answer 
to this problem lies in educating the 
“fix-it-yourself” segment of the public 
as to what they legitimately can and 
cannot do for the good of their sets. 
This, of course, is a case of “if you 
can’t beat ’em—join ’em.” 

Of course, there are many new prob- 
lems which have arisen to harass the 
service dealer—the drugstore tube 
checker, color TV, and transistor ra- 
dios, for example. But there is no 
reason to expect that all of these 
things will not be successfully coped 
with by our dynamic new service in- 
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best in High Fidelity, look to 
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Get ALLIED’s 1956 Catalog—it’s 
complete, up-to-date—324 pages packed 
with the world’s largest selection 
of quality electronic equipment at 
lowest, money-saving prices. Get every 


buying advantage at ALLIED: fastest 
shipment, expert personal help, 
lowest prices, assured satisfaction. 
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the big 1956 ALLIED Catalog. 
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Crystal structure models. Top row, left to right: cuprite, zincblende, rutile, perovskite, tridymite. Second 
row: cristobalite, potassium dihydrogen phosphate, diamond, pyrites, arsenic. Third row: caesium chloride, 
sodium chloride, wurtzite, copper, niccolite. Fourth row: spinel, graphite, beryllium, carbon dioxide, alpha-quartz. 


FROM ATOMS TO 


Research at Bell Telephone Lab- 
oratories ranges from the ultimate 
structure of solids to the radio sig- 
nals from outer space. Radio inter- 
ference research created the new 
science of radio astronomy; research 
in solids produced the transistor and 
the Bell Solar Battery. 


Between atoms and stars lie great 
areas of effort and achievement in 
physics, electronics, metallurgy, 
chemistry and biology. Mechanical 
engineers visualize and design new 
devices. Mathematicians foreshadow 
new communications techniques. 


Despite the diversity of their tal- 
ents, Bell Laboratories scientists and 
engineers have much in common. A 
habit of teamwork channels these 
talents into great communications 
advances. These men have developed 


help Bell Laboratories scientists visualize 
their electrical behavior. 


BELL TELEPHONE LABORATORIES 


STARS 


the world’s finest telephone system. 
In doing so, many have become lead- 
ers in their fields. Opportunities for 
achievement await properly qualified 
scientists and engineers at Bell Tele- 
phone Laboratories. 
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Directional antenna used by Karl G. Jansky 


in discovery of stellar radio signals at Bell 
Telephone Laboratories in 1932. 


WORLD CENTER OF COMMUNICATIONS RESEARCH ¢ LARGEST INDUSTRIAL LABORATORY IN THE UNITED STATES 
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A REVOLUTIONARY IDEA 


"...the greatest thing that has happened for music-lovers 


since the introduction of long-playing records"—DEEMS TAYLOR 


> YOU GET A 12-INCH 3313 R.P.M. 


RECORDING OF A GREAT WORK OF MUSIC WITH AN 
OUTSTANDING ARTIST, ORCHESTRA OR CONDUCTOR... 


EXTRA 


>» ALWAYS ACCOMPANIED—AT NO 


CHARGE—BY MUSICAL 


PROGRAM NOTES—THAT IS, A 10- 
INCH RECORD OF COMMENTARY, FULL OF MUSICAL 
ILLUSTRATIONS, TO ENHANCE YOUR ENJOYMENT AND 
UNDERSTANDING OF THE WORK 


‘Music Appreciation Records 


HIS new idea, originated a year 
ype by the Book-of-the- Month 
Club, has a twofold purpose: first, to 
help you build, systematically, a repre- 
sentative collection of recorded music 
—all the great works which are recog- 
nized as being necessities in every 
“basic” record library; and second, to 
enable music-lovers (particularly 
where there are young persons in the 
family) to increase their enjoyment and 
understanding of these masterpieces— 
and, indeed, all the music they hear. 


HEART OF THE IDEA — MUSICAL 
ILLUSTRATIONS— The ten-inch record- 
ing sensibly takes the place of the 
time-honored printed “program notes” 
—almost necessarily inadequate, and 
usually impossible to follow by persons 
who have had no formal musical train- 
ing. By contrast, this new idea now en- 
ables the writer of program notes to 
show you, by having a full orchestra 
demonstrate the main features of the 
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work, what to listen for in order to 
get the maximum enjoyment. 


EVERY MONTH a great work of re- 
corded music, featuring some of the 
world’s most distinguished musicians, 
is announced and described in ad- 
vance. You let it come, if you want it. 
If not, you can reject it by sending in 
an instruction form, always provided. 
When you decide you want the work 
described, the 12-inch Performance 
Record and the 10-inch Musical Pro- 
gram Notes are shipped together at a 
combined price of $3.90, plus a small 
charge for mailing expenses. 


A DEMONSTRATION OFFER—The two 
records by Leonard Bernstein de- 
scribed at the right will be sent you at 
once — without charge — if you enroll 
now in a trial subscription, and agree 
to buy only two other Music-Appre- 
CIATION selections during the next 
year, from among at least fifteen that 
will be made available, 


=== FOR EXAMPLE | 


LEONARD 
BERNSTEIN 


conducts 


DVORAK’S 


New World Symphony 


AND ALSO PROVIDES THE 
MUSICAL PROGRAM NOTES 


BOTH RECORDS 


Given to you 
IN A TRIAL SUBSCRIPTION 


—if you agree to buy two other Music- 
Appreciation selections during the next year 


PLEASE RETURN ONLY IF YOU HAVE A 331/, R.P.M. RECORD PLAYER 


MUSIC-APPRECIATION RECORDS R38-3 
c/o Book-of-the-Month Club, Inc. 
345 Hudson Street, New York 14, N. Y. 

Please enroll me as a subscriber to Music-AppRECIATION 
Recorps and send me, without charge, the 12-inch 334 
R.P.M. Demonstration Record of Dvorak’s New World 
Sympbony conducted by Leonard Bernstein, together with 
the 10-inch Musical Program Notes Record written and 
also conducted by Mr. Bernstein. I agree to buy two 
Music-AppreciATION selections during the next year, and 
I have the right to cancel my subscription any time after 
buying two selections. 


Mr 

SION oe En i Sises 4: savid minh 6 <.nis W5 wo hak Rins ban oa wearer oremner git 
Miss (PLEASE PRINT) 
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MR. SERVICE DEALER ! INVEST IN... 
YOUR FUTURE IN COLOR TV SERVICE 


AND EQUIP YOUR SHOP AREF / 


DURING THE FABULOUS 


PHILCO 


SHARE a PROFIT 
DIVIDEND OPPORTUNITY 


That’s right! This is the year to equip for color and by con- 
centrating your radio and TV Parts and Accessory purchases 
on Philco, you can earn FREE Philco color and B/W Test 
Equipment and Parts and Accessory Dividends... all at no 
extra cost! SHARE and PROFIT dividends go to work for 
you immediately . . . building EXTRA 100% profits because 
they cost you nothing. Sell them for full profit or put them 
to work in your own shop. Make your business prosper like 
never before! Now is the time to equip yourself for color 
servicing ... FREE. See your Philco Distributor for details. 


NO LIMIT TO WHAT YOU CAN EARN 


Order your Parts and Accessories, then pick the dividends 
you need. Stock up on genuine Philco Parts and Accessories 
and earn the dividends of your choice through valuable 
SHARE and PROFIT stamps you receive with each pur- 
chase. SHARE and PROFIT stamps are redeemable at 
your Philco. Distributor’s for the dividends of your choice. 


PHILCO PUTS YOU IN THE COLOR 
SERVICE BUSINESS WITH ONE COMPACT INSTRUMENT 


PHILCO UNIVERSAL COLOR BAR AND 
DOT BAR GENERATOR Model 7100 


It’s new . . . highly efficient . . . designed to color reproduction and make accurate con- 
provide the widest possible variety of func- vergence adjustments in any color receiver 
tions in the minimum amount of space. made. In conjunction with your present 
PHILCO MODEL 7100 can be used to com- monochrome equipment, it gives you com- 
pletely trouble-shoot circuits associated with __ plete color service facilities! 


PLUS OTHER VALUABLE FREE DIVIDENDS LIKE THESE 


@ Store Aids and Fixtures © Dealer Store Identification Signs 
e@ Your Choice of Parts and Accessories e 6 HP Lauson Outboard Motor 


ee 


:” PHILCO TUBES * V Ou1LCO 
improve tae PHILCO CORPORATION Gia |) 
ant av 60 ACCESSORY DIVISION PHILADELPHIA 34,PA. © igoy 


* RADIO RECEIVER ~ Re 
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NEWS 


If yow’re willing 


to lose your job tomorrow 
to a technically-trained man, 


turn the page, mister 


But, if you’re interested in an honest-to-goodness career in 
the vigorous young electronics industry, here’s how you 
can step ahead of competition, move up to a better job, 
earn more money, and be sure of holding your technical 
job even if the brass is firing instead of hiring. 

The “how” is CREI training in radio-television-electron- 
ics. You don’t have to be a college graduate. You do have 
to be willing to study—at home. You can do it while hold- 
ing down a full-time job. Thousands have. However, you 
must have some prior electronic experience, either in mili- 
tary service, professional employment, experimenting, or 
ham operating. Since 1927 CREI has provided alert young 
men with the technical knowledge that leads to more respon- 
sibility, more job security, more money. More than a quarter 
century of experience qualifies CREI to train you. 

What qualifies you for CREI? If you have a high school 
education, you're off to a good start. If you have a knack 
for math, so much the better. If you are currently working 
in some phase of the electronics industry, you'll get going 
faster. But remember this: CREI starts with fundamentals 
and takes you along at your own speed. You are not held 
back by a class, not pushed to keep up with others who have 
more experience or education. You 
set your own pace. Your CREI in- 
structors guide you through the les- 
son material and grade your written 
work personally. You master the 
fundamentals, then get into more 


advanced phases of electronics en- World of Electronic” . 


Electronics Engineering. 


Finally you may elect training at 


career level in highly specialized ap- videos 


Please send me your course 
line and FREE illustrated Book- 
let “Your Future in the New 
.. de- FM, TV) 
scribing opportunities and CREI 


Ask a high-school or college physics teacher. Ask a radio sta- 
tion engineer. Check up on our professional reputation: 
CREI home study courses are accredited by the Engineers’ 
Council for Professional Development; CREI is an approved 
member of the National Council of Technical Schools. Ask 
personnel managers how they regard a man with a CREI 
“ticket.” Look at this partial listing of organizations that pay 
CREI to train their own personnel: All American Cables & 
Radio, Inc.; Canadian Aviation Electronics, Ltd.; Canadian 
Broadcasting Corporation; Columbia Broadcasting System; 
Hoffman Radio Corp.; Machlett Labs.; Glenn L. Martin Co.; 
Magnavox Co.; Pan American Airways, Atlantic Division; 
Radio Corporation of America; United Air Lines. Finally, 
ask a CREI graduate to tell you about our Placement Bureau, 
which currently has on file more requests for trained men 
than we can fill. 

What’s the next step? The logical one is to get more in- 
formation than we can cram into one page. The coupon 
below, properly filled out, will bring you a fact-packed 
booklet called “Your Future in the New World of Elec- 
tronics.” It includes outlines of courses offered, a resume 
of career opportunities, full details about the school, and 
tuition details. It’s free. 


Note: CREI also offers Residence School instruction, day or evening, in 
Washington, D.C. New classes start frequently. If you are a veteran dis- 
charged after June 27, 1950, let the new GI Bill help you obtain resi- 
dent instruction. Check the coupon for more data. 


ee CAPITOL RADIO ENGINEERING INSTITUTE -——————— 


Accredited Technical Institute Curricula * Founded 1927 
3224 16th St., N. W., Dept. 113-C, Washington 10, D. C. 


out- CHECK FIELD OF GREATEST INTEREST Jo help us answer your request 


intelligently, please give the follow- 
ing information: 


EMPLOYED 
BY 


OD Practical Radio Electronics Engineering 
DD Broadcast Radio Engineering (AM, 


OD Practical Television Engineering 


Electronics Engineering TYPE OF 
PRIseT WON... 


plications of radio or television en- 


gineering or aeronautical radio. Street 


SCHOOL 
BACKG ROUND ..........---------eeeeenenncerensones 


How good is CREI training? Here 
are a few ways to judge. Ask an elec- 


tronics engineer, if you know one. LOO 
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Dealers by the thousands are 


making the SWITGCR 


to this great insulator idea! 


New indoor antenna has 


gliding S\N | 


Copyright 1956, Channel Master Corp. 
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insulators 
have this revolutionary 
2 in 1 design 


It’s a wood-screw insulator 
... it’s a machine-screw insulator 


...and it’s BETTER in both applications! 


STANDOUT insulators and buckles are already outselling 
all others — after only a few months on the market! This 
remarkable record provides positive proof of the solid ac- 
ceptance STANDOUTs have won among dealers all over 
the country. 


Why has the response to STANDOUTs been so enthusi- 
astic? BECAUSE they cut space and dollar investments in 
accessories by more than 65% ... BECAUSE they increase 
space and dollar turnover by more than 200% . . . BECAUSE 
they are easier to install, stronger, more durable. 
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CHANNEL MASTER’ 


™ (hide-o-Matic 


INDOOR TV ANTENNA 


The Glide-o-Matic’s sensational low-loss gliding switch 
is different from all others! Provides highest electrical effi- 
ciency ... AND — it’s the most convenient to operate! 


Glide-o-Matic also gives you: 
e Maximum performance on all channels — VHF and UHF. 


e Weighted tip-proof base — with “can’t scratch” felt 
covering. 


e Ready for COLOR TV. 


e Powerful retail merchandising support. 


Only CHANNEL MASTER’ 
A 


Also available: 


Millions already sold! 


Here’s why: 


“T-Nut” buckle 
with 8 threads. 


More threads than 
any other buckle (nut 
type or extruded) — 
8 full machined 
threads! Tighten as 
hard as you want, 
you can’t strip it! 


Pointed Screw makes 
positive contact. 


Strap won't slip while 
you’re tightening. 
Won't twist or slip on 
mast after installa- 
tion. Straps have con- 
venient “taper-tip.” 


Ordinary standoff point. 


Needle-sharp point 
Finer thread, sharper 
point means easier 
starting — even in 
hardwood. Minimizes 
possibility of splitting. 
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STANDOUT point. 


All popular types and sizes available, including 
full assortment of specialized hardware. 
See your Channel Master distributor 


A performance hit 
with men... 
A style hit with 


women ! 


Glide-o-Matic 

practically sells 
itself. Smartly 
styled ... blends 
into any setting. 

Packed in colorful 
“tell and sell” car- 
ton with convenient 
“carry away” handle. 


$9.95 


CHANNEL MASTER'S ALL-VU 


model no. 381, all-VHF, all UHF. 


Available in Mahogany | with brass model no. 3700 

4 Ebony with brass model no. 3701 
popular color ivory with brass model no. 3702 
harmonies: Ebony with aluminum | model no. 3703 


CHANNEL MASTER'S PRE-VU 


s7* 
Ust 
model no. 380 all-channel VHF. 
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Your tape recording or PA 
equipment can reproduce a 
much wider range of voice 
or music—if you use these 
microphones ! 


“SONODYNE” Model 51 


A dynamic semi-direc- 

tional microphone with 

excellent response to 

10,000 cps. Widely used 

by performers, bands and 
recording artists. Ideal as a moderate- 
cost replacement for conventional 
tape recorder and PA microphones. 
Multi-impedance switch gives you 
the versatility of three microphones 
in one. Supplied with 15’ microphone 
cable. Rich satin chrome finish. List 
price $49.50. 


A ‘MONOPLEX” Model 737A 


The only uni-directional 
crystal microphone made! 
Super-cardioid polar pat- 
tern reduces pickup of 
background noises and reverberation 
by 73% to provide clear noise-free 
recordings. Frequency response to 
10,000 cps. Has moisture-proofed 
‘Metal Seal’ crystal and internal 
sponge-rubber floating mount for 
long operating life. 15’ cable, satin 
chrome finish. List price $46.00. 


QUID Le dbet f Daatty 
SHURE BROTHERS, INC. 


225 West Huron Street, Chicago 10, Illinois 
16 


* Presenting latest information on the Radio Industry. 


By RADIO & TELEVISION NEWS' 
WASHINGTON EDITOR 


THE SIGNIFICANT DEVELOPMENTS 
in the field of electronics, which revo- 
lutionized radio, TV, wire and cable 
operation during ’55, were dramatical- 
ly reviewed in a year-end statement 
by FCC’s chairman, George C. McCon- 
naughey, and quoted as having spurred 
sight and sound activity to a new high. 


As the Commission closed its books . 


for the year, it was disclosed, more 
than 1,400,000 radio authorizations had 
been approved. These represented 
some 60 different kinds of radio serv- 
ices on land, sea, and in the air. And 
they involved the use of over 800,000 
fixed and mobile transmitters, and 
over 1,100,000 permits, of different 
grades, to operate them. 

Today, said the Commissioner, Amer- 
ican homes, served by over 4000 TV, 
AM, and FM stations, have more ra- 
dios and TV sets than bathtubs, run- 
ning water, or refrigerators. The AM 
broadcast service, it was revealed, has 
grown to nearly 3000 stations, with 
over 2800 now in operation. And on 
the TV scene, there are almost 500 
stations on the air; there is at least 
one TV station in each of more than 
250 communities, and 100 other com- 
munities have two or more TV outlets. 

As for the common carrier services, 
the Commission’s spokesman said, peo- 
ple talk more over the telephone than 
ever before. Nearly 200-million calls 
are now handled daily by 54-million 
telephones. And telephone circuits now 
use more microwave and coax cable 
links than ever. The records showed 
that more than a million messages 
went over radiotelephone connections 
between this country and a hundred 
overseas points. 

Commenting on the future, McCon- 
naughey said that radio and TV will 
continue to expand and give more en- 
joyment, information, and cultural edu- 
cation to the American people. In ’56, 
he felt that radio and TV will play a 
particularly important role in the na- 
tional elections. 

Shortly before the release of the re- 
port for the year, the Commission’s 
headman issued an enthusiastic state- 
ment on the prospects for color, during 
a talk before the Poor Richard Club 
in Philadelphia. In his opinion, color 
will be “very commonplace in the next 
16 to 18 months.” 


A NUMBER OF INTRIGUING facts, 
spelling out industry progress, also ap- 


peared in FCC’s annual “best-seller,” 9 


the official yearly report to Congress. 
The review, the 21st, filed in a 168- 
page book, noted that Texas continued 


to lead all states in the total number * 


of broadcast authorizations. In mid- 


June, when the fiscal tabulations were ~ 


made, Texas had 277 AM, FM, and TV 
authorizations, collectively. California 
came second with 241, and Pennsyl- 
vania third with 221. 

In the AM listing, Texas was also at 
the top with 212 authorizations, fol- 
lowed in turn by California with 155, 
Pennsylvania with 133, North Carolina 
with 124, New York with 110, and 
Florida with 109. The FM commercial 
list was headed by Pennsylvania with 
44, followed by New York with 43, and 
California with 39. Citywise, New York 
led the commercial FM field with 11, 
followed by Chicago with 10, Wash- 


ington 8, and Cleveland, Detroit, Los ~ 
Angeles and Philadelphia with seven ~ 


each. 
The subject of 


report. This was necessary, it was said, 


because interference has become one of ~ 


the most vexing problems confronting 


communications today. It affects all | 


types of services and involves consid- 
eration of a growing number of elec- 
tronic devices and gadgets. 

With some 800,000 authorized trans- 
mitters, it is difficult enough, it was 


emphasized, to see to it that radio} 


transmissions do not collide with each 
other. But this engineering task is 


magnified by the accidental or careless * 


release of emissions by apparatus 


interference was | 
deemed to be so vital that a whole sec- 
tion was devoted to it in the annual | 


e) 


using radio-frequency energy for vari- 


ous noncommunication purposes. 


Offending unlicensed equipment, it 
into two general § 
groups. One such group embraces in-% 
dustrial, scientific, and medical equip-j 


was shown, falls 


ment, typified by industrial heaters, 
diathermy machines, are welders, and 


similar items. The second group covers’ 


restricted radiation devices, such as 


carrier current (wired) communication 


systems, also remote-control operation 


of garage doors, phono record players,’ 


and so on. 
Causes of 


following to be sources of trouble: de- 


fective or obsolete light bulbs or radi0; 


tubes; defective interior or exterio 
electric circuits; broken wires and in 
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interference have been! 
found to vary. The records show the 
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THE MERIT PARADE...'06-'66 


We're beating our biggest drum... the spectacular parade of new 


_ items—over 100 in 1955—will go on! Constant engineering and research will continue 


to keep Merit the most complete replacement line in the field in 1956. 


Truly under the big top ... Merit is the only manufacturer of transformers, 
yokes and coils who has complete 
production facilities for all parts sold 


uhder their brand name. 


e 
e | & ] .. IN REPLACEMENT TRANSFORMERS 


Merit Coil & Transformer Company 
4427 North Clark Street, Chicago 40, Illinois 


This unit features another HICKOK 
FIRST—A Non-Parallax shadow type 
dial provides a 300% magnification of 
scale, permitting exact settings for most 
‘accurate-readings, and can be viewed 
from any angle without error. 


This entirely new and advanced 
equipment represents the latest 
HICKOK achievement in offering com- 
plete, fast and accurate solution to 
TV alignment. 


MODEL 690 

VHF - UHF MARKER GENERATOR: 
Has crystal controlled frequency 
coverage from 4.25 to 225 MC, all 
on fundamentals. Provides dual mark- 
ers with any TV Sweep Generaior. 
The 45 inches of dial can easily be 
self-calibrated to within crystal accu- 
racy (.05%). Features picture and 
sound frequencies directly calibrated 
on the dial. There is no counting of 
beats—no interpolation—no remem- 
bering of frequencies. Has complete 
RF coverage up through channel 83. 
Through use of the 690 it is now 
possible to view two markers at once 
on the response curve. 


300% 


MAGNIFICATION 


MOST 
ADVANCED 


TV Akgumeut Equipment 


For Black & White or Color 


MODEL 691 
HETERODYNED MARKER ADDER: 


This unit heterodynes the outputs of 
the 690 and 695 so as fo prevent over- 
loading. The 691 provides a marker 
visible at all times {including trap 
points) and will not change in ampii- 
tude or distort the response curve. 


MODEL 695 

SWEEP GENERATOR: 
A completely new All-Electronic Sweep 
Generator. There are no moving parts to 
produce vibration or to wear out. This unit 
features a sweep signal that is absolutely 
linear and without amplitude modulations. 


The 695 is triple shielded to insure minimum 
leakage. Signal can be attenuated to 3 
microvolts. Bias voltage is variable from O 
to 12 volts. Extra strong signal permits 
accurate front-end alignment. 


Ask Your Parts Jobber For A Demonstration Today ! 


THE HICKOK ELECTRICAL INSTRUMENT COMPANY 


10524 Dupont Avenue 


© Cleveland 8, Ohio 


sulators; oscillating AM or FM re- 
ceivers; inadequately-shielded or im- 
properly-installed or adjusted TV sets; 
radio equipment inadvertently left on; 
defective antenna systems; homemade 
record players; electric fences; home 
and factory heating equipment; college 
campus broadcast systems; community 
antenna systems; electric signs, razors, 
heating pads, thermostats, and other 
household equipment; interference ef- 
fects of passing planes, automobiles, 
street-cars, and buses; draw bridges; 
faulty transformers and_ insulators; 
and weather disturbances, 


AN OFFICE OF Naval Research con- 
tractor, the Physics Department of 
Linfield College, McMinnville, Oregon, 
has developed a new electronic device, 
a megawatt field-emission cathode, 
which it is believed may lead to new 
advancements in flash x-ray photog- 
raphy and the generation of electro- 
magnetic waves shorter than those now 
in common use. 

Under the direction of Dr. W. P. 
Dyke, director of research at the col- 
lege, lab scientists have applied volt- 
age to release a flood of electrons from 
the cathode, with no heat required. In 
a vacuum tube, electrons are usually 
produced by heating a metal filament. 

The field emitter, it was said, is a 
tiny tungsten needle, less than one-ten- 
thousandth of an inch in diameter; it 
can be seen clearly only with an elec- 
tron microscope. Despite its smallness, 
the needle’s electron supply has been 
found to be so sensitive to the applied 
voltage, that currents of several am- 
peres have been drawn from one 
needle; enough to operate an electric 
toaster. 

When several emitters are mounted 
in a comb-like array, and operated in 
parallel, currents up to 20 amperes at 
a peak power of more than a million 
watts have been obtained. This is more 
power than most TV and radio stations 
supply. 

Since at present tubes are not a pri- 
mary source of power, but only trans- 
form energy from one form to another, 
Linfield scientists believe that further 
research on field emission may result 
in even greater power. 


A STABLE TYPE OF radio-frequency 
voltmeter, known as an attenuator- 
thermo-element or AT voltmeter, has 
been designed by specialists of the 
Bureau of Standards. Unlike instru- 
ments now available, these voltmeters 
are said to maintain a calibration sta- 
bility well within the accuracy of the 
original calibration—about one per- 
cent over most voltage and frequency 
ranges—for a year or longer. 

The voltmeters can be used to meas- 
ure r.f. voltages from .1 to several 
hundred volts at frequencies up to 
about 1000 megacycles. Although r.f. 
voltages within this range can be ac- 
curately measured and standardized 
by other means, it has been found dif- 
ficult to find voltage-measuring instru- 
ments that can hold their calibration 

“(Continued on page 181) 
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NOW... RCA trains you at home 


to be an expert technician in... 
TV SERVICING! 


NOW THREE HOME STUDY COURSES , , pre- 
pared by instructors of RCA Institutes, 
engineers from RCA Laboratories, and 
training experts of the RCA Service Com- 
pany. Clearly written .. . easy to understand 
... the same high caliber instruction as given 
in the resident classrooms of RCA 
INSTITUTES. 

@ COURSE I—RADIO-TELEVISION ELECTRONICS 
—starts you from the ground up to a solid 
working knowledge of electronics. Without 
any previous experience, you get a thorough 
training in radio theory and servicing tech- 
niques for AM, FM, home and car radios... 
plus an introduction to the fundamental 
theory and practices of television. 

@ COURSE II—TELEVISION SERVICING pre- 
pares you to advance from radio into the 
expanding field of television servicing as a 
well-trained service technician. If you have 
completed Course I or are now working in 


®) 


RCA INSTITUTES, INC. 


A SERVICE OF RADIO CORPORATION of AMERICA | 
350 WEST FOURTH STREET, NEW YORK 14, N.Y. [city 


March, 1956 


the field of radio or TV, Course II will show 
you the many special techniques of trouble- 
shooting, aligning, checking, and repairing 
modern black and white TV sets. 

NEW TV KIT AVAILABLE WITH COURSE II 
—there is no better way to learn than by 
doing and RCA Institutes has developed a 
large-screen TV KIT available to home study 
students to build while taking Course II. It 
has the most modern up-to-date circuitry, 
actually enabling you to apply at home all 
the latest servicing techniques. 

@ COURSE III—COLOR TELEVISION SERVICING 
—covers all phases of color servicing tech- 
niques. It is a practical, down-to-earth 
course in color theory as well as how-to-do- 
it servicing procedure. A natural move 
“up” from Course II or for those now 
employed in TV. 


SINCE 1909, RCA INSTITUTES has trained 
thousands for successful careers in elec- 


ee ee eee a en ee er me ne moni aha em 
| RCA Institutes, Inc., Home Study Dept. N-36 
350 West Fourth Street, New York 14, N. Y. 


Without obligation, send me FREE CATALOG on Home Study Courses 
in Radio, TV and Electronics. No salesman will call. 


Name 


tronics. Many graduates have established 
their own paying business. Now this oppor- 
tunity is available to you at home. 
“PAY-AS-YOU-LEARN"” PLAN. |. you pay 
for one study group at a time, as you pro- 
gress through the course. Tuition costs are 
amazingly low. For full details, mail coupon. 
A SERVICE OF RADIO CORPORATION OF 
AMERICA —RCA INSTITUTESis licensed by the 
N. Y. State Education Department .. . 
recommended by radio and television serv- 
ice organizations. 


SEND FOR 
FREE 
CATALOG 
NOW 


Please Print 
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where do you find 


In the electronic products of all these leading brand AND you find PYRAMID as a partici- 
manufacturers+where their presence testifies to pant in Howard Sams PHOTOFACT— 
PYRAMID'S high standards of quality and service. the bible of radio-television-sound field 
servicing—which quarantees accurate 


replacement with PYRAMID parts and 


@ testifies to the immediate availability 
A mira agnavox of PYRAMID Capacitors and rectifiers! 


throughout the country 


CROSLEY Packt Ce 


oU Mont RAYTHEON 


‘Emerson 


PHOTOFACT 


SYINAMIA 


hallicrafters Westinghouse 


[foffman “Zen 


PYRAMID evectric co. 


North Bergen, Ne Jersey 


COME SEE US AT THE I. R. E. SHOW—BOOTH S86 


‘This portion of the Garry Moore Show 


is brought to you in behalf of radio and 
television service-dealers who use 
and recommend CBS Tubes. 


*€That’s the way you're introduced. 


Later, I focus right on you — like this: 


€. . . television sets require trained * 


your 


@eeeeeoeeoeeee 


service 


®e®eeeeceaee2eeeeoeeeee ee 6 


while he sells 
CBS Tubes” 


*€See how CBS-HYTRON works side by side _ 


*On the CBS Television Network. 


CBS-HYTRON, Danvers, Massachusetts . 
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service-dealers to keep them in good 
condition. And believe me, a qualified 
service-dealer is a trained technician. 
He has spent a lot of time and effort 
studying electronics, and a substantial 


amount of money for technical equipment.’ 


with you. The easy way for you to cash 
in is to use and recommend CBS Tubes. 
Because I keep reminding my listeners 
there are no better tubes made than 
CBS Tubes — and they have the 

Good Housekeeping Guaranty Seal.” 


You'll build profitable customer confidence 
and sales when you recommend 

CBS Tubes . . . the tubes with the. 

Good Housekeeping Guaranty Seal. 


Garry 
Moore 


famous CBS 
Television Star 


--A DIVISION OF COLUMBIA BROADCASTING SYSTEM, INC. 


INDEPENDENT SCIENTIFIC SURVEY @ 


PRECISE MODEL #111 PROVED 


“BEST COMMERCIAL TUBE TESTER | 
AT ANY PRICE” IN INDEPENDENT SURVEY | 


S 


Model #111 
MUTUAL CONDUCTANCE AND EMISSION 


TUBE TESTER 


An independent scientific survey 
conducted by an impartial testing 
laboratory confirms what pur- 
chasers already know: “The most 
advanced, the most complete 
tube tester and the best priced is 
made by PRECISE DEVELOPMENT 
CORP., Oceanside, N. Y.” 


NOW YOU CAN CHECK TUBES THE MANUFACTURER'S WAY 


Checks both emission and Gas check 

mutual conductance New type switches 

Checks all tubes including hearing @ Deeply etched aluminum panel 
aid, miniatures Three different screen voltages 
Six different plate voltages e Latest roll chart 

Different grid signals e@ Measures filament current 


Gb Simplified Short check @ Measures grid bias 
111K (kit form) Si -_ 
NOW ONLY CHECK THESE ADDITIONAL ‘specs’... TALK TO YOUR JOBBER 


AND TO ANYONE WHO HAS THIS OUTSTANDING TUBE TESTER... 


; The Model 111 is the only single commercial tube FILAMENT VOLTAGE, GAS, LIFE checks visually on 
TLIW (factory Wired) ven $139.95 tester that checks ail tubes for both EMISSION and large meter . . . 5 individually calibrated ranges and 
MUTUAL CONDUCTANCE separately. Filament current scales for mutual conductance tests. NEWLY DE- 
is measured directly on large meter when checking SIGNED ‘‘NO BACKLASH” ROLL CHART lists all tubes 
a VOLTAGE SAPPER tube. NEW, MODERN DESIGNED _ including the new type 600 mil series tubes. Provi- 
SEE us AT THE IRE SHOW ROTARY SWITCHES allow you to check each tube sions are made for testing many color tubes. All 
element individually NEW TYPE Single Rotary switch CRT'’s can be checked with accessory adaptor, Model 
for complete short checks. The 111 makes all BIAS, PTA. 


Prices slightly higher in the West. Prices and 


specifications subject to change without notice. 
SEE THE MANY MORE PRECISE INSTRUMENTS AND PROBES AT YOUR JOBBER TODAY! 


WRITE FOR CATALOG RN 3-4 


> THE FINEST KIT AND WIRED TEST EQUIPMENT 


DEVELOPMENT CORP. ocEANSIDE. NEW YORK USA 


AIRCRAFT INSPECTOR 
VETERANS --NON-VETERANS “With RITA. training 


and through repairing 

ME HELP YOU EARN }:-2== 

LET for the right people at 
the right price, 1 was 


TOP MONEY in TELEVISION fiz 


—as I've helped these men — ooh 


Hugh Maddox, Los Angeles, Calif. 
6/30/34 


$60 A WEEK IN SPARE TIME 


“! have the skill and 
know-how to do the 
work. § love best and 
to enjoy better things 
in life, thanks fo RTTA. 


. : e ° ee * . a I am now working at 
Now, while demand for trained men is rising, you can prepare for a top-pay, life Winiidag ah iain Gale 


time career as an electronic technician, television repairman, or studio technician spare time.” 
. .. or set up your own profitable business. You don’t need any experience whatso- mee ee ee 
ever to add your name to my list of hundreds of successful graduates. ASSISTANT MANAGER 


“lam Assistant Man- 


LEARN BY DOING | As port of your training | give ager of Day and Nite 


you the equipment you need to _‘TV Service.” 

set up your own home laboratory and prepare for Ronald W. Curry, 
a BETTER-PAY TV JOB. You build and keep an lst Okla. W/a/ss 
Electromagnetic TV RECEIVER designed and engi- 

neered to take any size picture tube up to 21-inch. EARNS EXTRA MONEY 
(10-inch tube furnished. Slight extra cost for larger i, RITA training gave 


Super-Het 
cA pene Receiver 


ION sizes.) ... also a Super-Het Radio Receiver, AF-RF othe: sath 
| Signal Generator, Combination Voltmeter-Ammeter- money earned, and 
cl Telephone Ohmmeter, C-W Telephone Transmitter, Public more things that the 
7 Public Address System svn Address System, AC-DC Power Supply. Everything ‘ epg the course 
BI Combinction Voltmeter. as a seal supplied, including all tubes. neonate 
ee  meter-Ohmmeter pe Bryce Ruttle, Peterborough, On- 
fey as tario, Can. 4/2/85 
ing STUDY NEWEST DEVELOPMENTS 
My training covers all the latest developments in the fast-growing Television- FEELS FULLY QUALIFIED 
ae Radio-Electronics industry. You learn about FA — RADAR — COLOR TV — “With your training 1 
ost TRANSISTORS — PRINTED CIRCUITS, etc. | feel fully qualified to 
get out and compete 
ete CHOOSE FROM THREE COMPLETE COURSES with all radio me- 


chanics in this crea. 


covering all phases of Radio, FM and TV 
1 have over $1,500 in- 


. Radio, FM and Television Technician Course — no previous experience needed. 
NT 2. FM-TV Technician Course — previous training or experience in radio required. or in oe ao —_ in 

3. TV Cameraman and Studio Technician Course — advanced training for men § My School fully approved tube stock ond $200 fn mines — 
with Radio or TV training or experience. to train Veterans under | equipment. Since 1 haven't had one 


new Korean G. |. Bill. Don’t | complaint in 9 months | have been 
lose your school benefits 


by waiting too long. Write servicing sels, your school must have 
discharge date on coupon. § done a good job." 


a eel 
=" 
—) 


R'S WAY Jim Martin, Collinsville, It. 
After you finish your home study training in Course 1 or 2 you can have two “=a = 
weeks, 50 hours, of intensive Lab work on modern electronic equipment at 

1 
2 “a our associate resident school, Pierce School of Radio and Television. THIS MAIL THIS COUPON TODAY! 
con saa EXTRA TRAINING IS YOURS AT NO EXTRA COST WHATSOEVER! ee ee oe 
Mr. Leonard C. Lane, President 
RADIO-TELEVISION TRAINING ASSOCIATION 
current FCC COACHING COURSE a ; FREE! send Ys. | DP vent. 1-3, 52 East 19th Street, New York 3, N.Y. a 

. Important for BETTER-PAY JOBS requiring FCC License! You [| page book, “How ies ing bain anid ire 
get this training AT NO EXTRA COST! Top TV jobs go to | to Make Money in ok RSE ink tome mak am EE BOOK, FREE SAM- 
FCC-licensed technicians. —_ ; Radio - y ‘ Sn we Gere san he Loan eae § 

ectronics,”’ a Free BIG MONEY IN TELEVISION. | understand | am under no 

JOBBER — as obligation. 

ain. EARN WHILE YOU LEARN Showing! how ‘end | naias reid tka 5 

hs pet on Almost from the very start of your course you can earn extra sy ee 

ited ranges and money by repairing sets for friends and neighbors. Many of my Television. she — ~~ 

7 ee students earn up to $25 a week .. . pay for their entire train- g niideses t 

vs tubes. Provi ing with spare time earnings .. . \ start their own winnie Esc) 

olor a service business. City ‘Zone, Stote 

“ es | 1 AM INTERESTED iN: s 
7 Radio-FM-TV Technicion Course | Write discharge date 
TODAY ! lemine ( FM-TV Technician Course 
oh UN unung Latiow i 0 Shree & Studio 4 
hnicion Course 

LOG RN 34 . 

52 EAST 19th STREET ¢ NEW YORK 3, N. Y. hams so 
Licensed by the State of New York @ Approved for Veteran Training NO OBLIGATION! 
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{TED PICTURE TUBES & 


% 


¢<o RO Be A i LS | a I BI TO R This Raytheon development insures 


Yt7 i brightness rain or shine. Ordinary 
__ tubes lose up to 10% of their brightness on humid, damp days. 
~. Notso, Raytheon Picture Tubes. Tests prove no loss of brightness 

even under a water spray on the high voltage contact — thanks 
to Corona Inhibitor. 


| CROSS-CHECK CONTROL Raytheon Picture Tubes are right 


. when you get them, thanks to 
RAYTHEON’S CROSS-CHECK QUALITY CONTROL. This 
comprehensive Raytheon quality control method includes daily 
tests made on tubes for pressure, base torque and outside coat- 
ing adhesion. Engineering controls check screen color and 
brightness and tube life under both ideal and extremely adverse 
conditions. And, most important of all, a substantial percentage 
of every day’s production is actually unpacked and retested for 
physical appearance and electrical characteristics before quality 
control headquarters will permit release of a single tube for 
shipment. 


The largest exhaust machine in 
the world — shown in the back- 
ground — holds 120 24 inch 
tubes in its oven at one time. 
Each tube travels 280 feet in- 
side the oven. 


C. 


HH 
2 


Ht 


Fi 


rt 


Cathode Ray Tube Plant in Quincy, Mass. 
iam. ' houses some of the world’s largest equip- 

Rayth i T . : desi F 
saichdly baled out, oneng =” ment and was designed and built solely for 
largest oven of its kind ever fee an the manufacture of today’s large screen 


made. . 
pegs ; Raytheon Picture Tubes. 


RADIO & TELEVISION NEWS 


NEWS 


ie 
= Sos 
ry 
iis 
See 
sss 


o * 
AND 5\? 


March, 1956 


ALUMINIZED 


with 


LUMILAC — a lacquer especially blended 
and used exclusively by Raytheon — is the 
secret of the superiority of Raytheon Alumi- 
nized Picture Tubes. This amazing lacquer 
produces an extra smooth, unbroken surface 
for the pure aluminum coating, yet leaves no 
gas-producing residues which could impair 
», cathode emission and shorten tube life. 


%,.. The result — all the benefits of alumi- 
nized tubes, sharper picture, supe- 

_ rior contrast, high light output 

in —- plus excellent tube life. 


RAYTHEON manuracturinc company 


Receiving and Cathode Ray Tube Operations 
Newton, Mass. + Chicago + Atlanta, Ga. «+ Los Angeles, Calif. 


Raytheon makes ( Receiving and Picture Tubes. Reliable Subminiat 
all these f Juctor Diodes. Power Rectif 4 


“GOLDEN SERIES" 


HIGH FIDELITY 


Custom Sensibly 
Quality Priced 
Hi-Fi for 
Components Everyone 


g MODEL HF255 
CA2 AM-FM TUNER 


Provides exceptional AM-FM recep- 
tion, true high fidelity realism with 
““space-saver” convenience and beauty 
at remarkably low cost. FM response, 
+ 0.5 db, 20 to 20,000 cycles; AM, + 4 
db, 20to 5,000 cycles. Sensitivity: FM— 
5 microvolts for 20 db of quieting: 
AM—20 microvolts for 1 volt output. 
Includes AFC, drift-compensated 
circuits, FM di-pole antenna, AM 
ferrite loop, etc. Only 314” high. Ideal 
for use with amplifier below. 


MODEL 151 


‘ st 
SoU Chiff 12-WATT 
HIGH FIDELITY AMPLIFIER 


True hi-fi performance at moderate 
cost. Full 12 watts output; response, 
+ 0.5 db, 20 to 20,000 cps. Features 5 
inputs; separate bass, treble controls; 
equalization for EUR, ffrr, RIAA, 
Quiet ; variable damping control, choice 
of volume control or loudness control. 
In compact cabinet, only 314” high. 


BEAUTIFUL “SPACE SAVER” DESIGN 


RAULAND matching Hi-Fi 
units are decorator-styled in 
handsome charcoal black with 
marbleized gold finish, control 
panels in soft brushed brass. De- = 
signed to fit anywhere—no cabi- 
yak m a wy » (Extension shafts 
available for behind-panel 
mount.) 


Hear these RAULAND units af your 
Hi-Fi dealer, or write for details 


RAULAND-BORG CORPORATION. 
3515 W. Addison St., Dept. B, Chicago 18, Ill. 


26 


JOHN D. VAN DER VEER has been ap- 
pointed general sales manager of T'ung- 
Sol Electric Inc. of ; -- 
Newark, N. J. 

He succeeds 
George W. Keown 
who was elected 
vice-president of the 
firm. Mr. Van der 
Veer joined the 
company in 1945 fol- 
lowing service in 
the Signal Corps as a captain. He held 
the position of western equipment tube 
sales manager until 1950 when he as- 
sumed equipment tube sales respon- 
sibility for all territories. He was 
named assistant general sales manager 
in 1954. 


* * * 


CORNELL-DUBILIER ELECTRIC CORP. 
has moved its midwest sales office to 
5247 W. Diversey Avenue, Chicago 39, 
Illinois. The new office is the focal 
point for both manufacturer and dis- 
tributor sales and service of all C-D 
products in the midwestern states... 
BOGUE ELECTRIC OF CANADA, LTD. 
has opened new production and admin- 
istrative headquarters in a modern 
plant recently completed at Gloucester, 
near Ottawa, Ontario . . . The offices 
of AERONAUTICAL RADIO, INC. have 
been moved to 1700 K Street, N.W., in 
Washington, D.C... . A new multi- 
million dollar factory, research labo- 
ratory, and general office structure is 
being erected by AUTOMATIC ELEC- 
TRIC COMPANY on a 170 acre site on 
Wolf Road just north of North Avenue 
in Northlake, Illinois. The sixteen mil- 
lion dollar structure is expected to be 
in operation by late 1957. ... The Mi- 
crowave and Industrial Products De- 
partment at MOTOROLA, INC. has 
moved into its own one-story building 
at 1400 N. Cicero Avenue, Chicago 51, 
Illinois .. . C. P. CLARE & CO. has 
opened a new production unit at Fair- 
view, N. C. The company’s line of cus- 
tom-built relays and switches will be 
produced in the new factory as well as 


' | in the firm’s Chicago plant .. . ROB- 
' | INS INDUSTRIES CORP. has moved its 


factory and offices to larger quarters 


| at 214-26 41st Ave., Bayside 61, New 


York . . . WATERS MANUFACTURING, 
INC. of Waltham has built a new 
10,000 square foot building on Boston 
Post Road, Wayland, Massachusetts, to 
increase production facilities for its 
line of precision pots and electronic in- 
struments . . . NARDA CORPORATION 
is now operating from a new factory at 
160 Herricks Road, Mineola, Long Is- 
land, New York . . . ELECTRO ENGI- 
NEERING WORKS of Oakland, Califor- 
nia, has broken ground for the con- 
struction of a modern, 15,000 square 


— = 


pou I lest sss—suy 65 35 43 _46 353 


foot manufacturing facility in San Le- 
andro, California ... AMERICAN ELEC- 
TRONICS, INC. has opened a marketing 
division at 655 W. Washington Boule- 
vard in Los Angeles ... COOK ELEC- 
TRIC COMPANY of Chicago has opened 
a new district office at 21015 Lorain 
Ave., Fairview Park, Cleveland 26, 
Ohio . . . SNYDER MFG. CO. has com- 
pleted construction of an 80,000 square 
foot warehouse adjacent to its plant in 
Philadelphia . .. BALDWIN-LIMA-HAM- 
ILTON CORPORATION is building a new 
manufacturing plant at Waltham, 
Mass., to house its newly organized 
electronics and instruments division. 
Completion is scheduled for September 
1 of this year . . . PHILCO CORPORA- 
TION has acquired a plant in Spring 
City, Pa., for the manufacture of tran- 
sistors, diodes, and other semiconduc- 
tor devices. The new facility provides 
nearly 100,000 square feet of manufac- 
turing floor space. 
* eS * 

DAVID T. SCHULTZ has been elected 
president and director of Allen B. Du 
Mont Laboratories, — 

Inc. He succeeds Dr. 
Allen B. Du Mont, 
retiring president, 
who has been! 
elevated to the post 
of chairman of the 
board. 

Mr. Schultz was 
vice - president, 
treasurer, and director of Raytheon 
Manufacturing Company for more than 
twenty-five years before assuming his 
new post. The firm he now heads op- 
erates four major plants in northern 
New Jersey and one in Los Angeles 
and employs more than 4000 persons. 
* * * 

COLLINS RADIO COMPANY of Cedar 
Rapids, Iowa, has acquired all of the 
assets of COMMUNICATION ACCESSO- 
RIES COMPANY of Hickman Mills, Mis- 
souri, through an exchange of stock. 
The new subsidiary will be operated 
as an independent unit in the compo- 
nent field . . . MAG-ELECTRIC PROD- 
UCTS INC. of Hawthorne, California, 
has been acquired by NATIONAL AIR- 
CRAFT CORPORATION of Burbank and 
will be operated at its present location 
as a wholly-owned subsidiary. The new 
acquisition will allow the parent firm 
to expand its activity in the electronic 
component field and supplement its 
transistor activities . . . PENN-TEXAS 
CORPORATION has completed negotia- 
tions for the purchase of the business 
and all the assets of the HALLICRAFT- 
ERS COMPANY, Chicago manufacturer 
of military, communications, and home 
equipment CANNON ELECTRIC 
COMPANY has purchased the facilities, 
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SYLVAMIA SYLVANIA 


ELECTRONIC ELECTRONIC 
TUBE ; TUBE 


SYLVAMA SYLVANIA 
TUBE tor TUBE 


ELECTRONIC ELECTRONIC 


SYLVANTA 


ELECTRONIC 
TUBE 


SYLVAMA 


_1B3GT 
ELECTRONIC 


TUBE 


EFiow to get 
the jump on call-backs 


in G6 easy moves 


LIGHTING 


Here are six tube types called for most 
in your daily service work. Eliminate the 
call-backs from these types and your 
biggest share of headaches is over. It’s 
easy to do just that, too, simply by getting 
into the habit of using only Sylvania tubes 
...1n the familiar yellow and black carton. 


v SYLVANIA 


RADIO « ELECTRONICS + TELEVISION += ATOMIC ENERGY 


These 6 types alone incorporate over 14 
design and production improvements to 
eliminate the most common causes for 
“quick failures” and costly call-backs. 
It’s no wonder more and more servicemen 
consider the yellow and black carton 
their “calling card of top quality service.” 


Sytvania E.ectric Propucts Inc. 
1740 Broadway, New York 19, N. Y. 
In Canada: Sylvania Electric (Canada) Ltd. 
University Tower Building, Montreal 
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TECHNICAL BRILLIANCE PLUS 
with ALTEC LANSING 


Every product of Altec Lansing conforms to the high standards 
of technical excellence which have made Altec the unchallenged 
leader in the field of professional sound. Every Altec product 
carries the unique Performance Guarantee that the unit meets or 


exceeds its published specifications. 


Altec...and only Altec...gives you the plus of superb design and 
beautiful cabinetry that carries the Hardwood Association Seal. 
Outstanding examples of this perfect combination of flawless 
performance and functional beauty are shown below. 


See your Altec dealer soon for a demonstration of this or other 
Altec Lansing high fidelity systems, priced from $324. to $1180. 


Write Dept. 3-TM for complete Altec Home Music Catalog. 


304A TUNER 440B PREAMPLIFIER 

THE FINEST AM-FM RECEIVER AVAILABLE OUTSTANDING CONTROL, FLEXIBILITY AND QUALITY 
~—540 — 1720 kilocycles AM range ¢ 88-108 five inputs for phono, mic., tape, and tuner ¢ two 
megacycle FM range © exceptional stability  out- outputs; main amplifier, recorder « 25 crossover 
standing sensitivity * output matched to 440B selections for maximum record quality * tape 
© mahogany or blond . . . $186.00 playback monitoring circuit * quality engineered 


circuitry * mahogany or blond... $149.00 


340A AMPLIFIER 826A SPEAKER SYSTEM 

ENGINEER'S CHOICE AMONG PREMIUM AMPLIFIERS PROFESSIONAL COMPONENTS CABINETED FOR THE HOME 
A: professional circuit for long lived stability « 35 to 22,000 cycle range * 15” woofer © high 
no circuit balancing required * 35 watts, less frequency driver and sectoral horn * 800 cycle 
than 0.5% harmonic distortion * +4 db 5 to dividing network with balancing facilities « 
100,000 cycles * 66.5 db gain ¢ variable output proved components used in thousands of motion 
impedance .. . $159.00 picture theatres * mahogany or blond...$324.00 


ALTEC FIDELITY !S HIGHEST FIDELITY 
Dept. 3-TM 

9356 Santa Monica Bivd., Beverly Hills, Calif. 

161 Sixth Avenue, New York 13, N. Y. 


physical assets, inventory in progress, 
and orders on hand of the DIAMOND 
MANUFACTURING COMPANY of Wake- 
field, Mass. The parent company will 
take over the line of coaxial connectors 
which has been manufactured for 
many years under the “Dico” trade- 
name. 

* ok * 
MARK SHEPHERD, JR. has been pro- 
moted to the post of vice- — in 
charge of the semi- , , 
conductor products 
division of Texas 
Instruments Incor- 
porated of Dallas, 
Texas. 

He has been in 
charge of semicon- 
ductor products 
manufacture at the , 
company for three years. As vice-presi- 
dent of the division he will continue to 
be responsible for product develop- 
ment, manufacture, sales, and admin- 
istration. He will make his head- 
quarters at the firm’s main plant at 
6000 Lemmon Avenue in Dallas. 

> Ss * 
SARKES TARZIAN, INC. has acquired all 
of the facilities of Silicon Corporation 
of America and will operate the firm 
as part of its Rectifier Division. 

All orders placed with either com- 
pany are being filled from Blooming- 
ton, Indiana. Complete production 
facilities have been transferred to 
Bloomington and expanded to meet the 
demand for silicon rectifiers. 

Key personnel of the subsidiary have 
joined the parent firm at Bloomington. 
* * * 

RETMA has scheduled a symposium on 
reliable applications of electronic tubes 
at the Irvine Auditorium of the Uni- 
versity of Pennsylvania, Philadelphia 
on May 22nd and 23rd. 

Complete information on the pro- 
gram and details regarding registra- 
tion are available from J. A. Caffiaux, 
staff engineer, RETMA, Engineering 
Department, 650 Salmon Tower, 11 W. 
42nd Street, New York 36, N. Y. 

* * * 

WILLIAM McAULAY has been named 
manager of application ranttesretiad at 
EHitel - McCullough, seem» = 
Inc., San Bruno, 
California manufac- 
turer of Himac elec- 
tron-power tubes. 

He joined the com- 
pany’s field engi- 
neering department 
in 1954 as an assist- 
ant in the division 
he will now head. He has been active 
in the broadcasting and electronics 
fields for many years. He has been a 
member of the IRE since 1930 and an 
amateur radio operator for 32 years. 

* eo * 
REAR ADMIRAL STANLEY F. PATTEN 
(RET.), vice-president of Allen B. Du 
Mont Laboratories, Inc., has been 
elected president of the New York 
Chapter of the Armed Forces Com- 
munications and Electronics Associa- 
(Continued on page 135) 
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National ‘Schools G 
GE& PREVIOUS puAON 


NO BARRIERS 10 SUCCESS! 


Get into HIGH-PAYING 


TELEVISION 


ELECTRONICS-RADIO! 


PY 
pan 


(a 
(ai 


Are you Are you 
between alert, sincere, 
17-55? ambitious? 


Master all Phases with our amazing 
Shop-Method Home Training & Practical 


OPPORTUNITIES WIDE OPEN IN THESE 
AND OTHER SPECIALIZED FIELDS! 


WFLA Tape Recsrdng. tlio ep 
Equipment! We have trained Thousands J tir rmittnens Sac snd bation 


for Big-Pay Jobs! WE WILL TRAIN YOU! 


SET REPAIR IS PROFITABLE! 
Our easy Shop-Method Lessons & 
Manuals cover this Profitable 
Field! LOW TUITION. Opportu- 
nity to EARN AS YOU LEARN! 
Free Placement Assistance. Help 
with technical and personal prob- 
lems. Send coupon for free ILLUS- 
TRATED BOOK, “Your Future in 
TV-Radio-Electronics.” 


Sil PU iye [i Ey 50 YEARS’ EXPERIENCE 


TECHNICAL TRADE TRAINING SINCE 1905 training Men Like Yourself for Success! 
Los Angeles 37, Calif. Chicago: 187 N. La Salle St. KNOW YOUR 
In Canada: 811 W. Hastings St., Vancouver, B.C. SCHOOL! These (< 
are the national if | 

headquarters of National Schools’ fa- 
-{ mous Shops, Labs & Studios. Get your 
~y | Home Training and “sheepskin” direct 
from Los Angeles, recognized as a major 


COLOR TV & ELECTRONICS 


— America’s Fields of the Future! 
Thousands of TRAINED TECHNI- 
CIANS will make “small fortunes” 


=—~ <\ inthe next few years. 
ey ATTENTION DRAFT-AGE 
MEN! National Schools 


training prepares you for HIGHER 
RATINGS & PAY GRADES! 


You can’t buy 
these Valuable 


Books, but we ia YOUREUTO. “World Center of Electronics”! 
send them FREE! TELEVISION APPROVED FOR G.I. TRAINING 


MAIL COUPON! BOTH HOME STUDY AND RESIDENT COURSES OFFERED 


ACT Now! MAIL NOW TO NEAREST OFFICE! 


(mail in envelope or paste on postal card) 
_— 3 NATIONAL SCHOOLS, | 
YOU RECEIVE THIS PROFESSIONAL 4000 S. FIGUEROA ST., LOS ANGELES 37, CALIF. or 187 N. LA SALLE ST., CHICAGO, ILL. | 


MULTITESTER—2 must for every | Please rush FREE TV-Radio Book & Sample Lesson. I understand there 
Technician! Also standard parts to | is no obligation, no salesman will call. 


build Receivers, Oscillators, Signal 

Generator, Continuity Checker, NAME BIRTHDAY _—_______19__ 
Short Wave & Standard Broadcast ADDRESS : 
Superhet Receiver, many other 


ee pong voy cal anuraal fo (Check if interested ONLY in Resident Training at Los Angeles. VETERANS: Give date of Discharge _| 
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PILOTONE AMPLIFIERS eet 
tinu: 
erat 
jecti 
f major importance in the performance are. Even the power transformers—how much TI 
of a high fidelity amplifier are its component cooler they ‘run’ in operation. Observe also that bette 
parts: the condensers, resistors, transformers the Pilotone amplifiers employ known brand- tron’ 
— especially the transformers — and above all, name condensers and resistors generously rated men 
the output transformer. to provide wide margins of safety against gg 
All transformers look alike in the schematic failure and breakdown. tion 
but that’s where the similarity ends. This is one After all, tubes are tubes and sockets are done 
case where ‘a boy can’t be expected to do a sockets, but it’s the ‘guts’ in and on the chassis any 
man’s job’. No puny output transformer—how- that make the critical difference in perform- me 
ever imposing the outer shell—can serve a good ance. If you look for these things when you as li 
high fidelity amplifier without introducing dis- choose your amplifier, we know that—like many caus 
tortion. It takes plenty of ‘iron’—not to mention others—you too will select one of these Pilotone more 
special winding methods—for an output trans- inom for your own home music system. caus: 
former to handle the power output cleanly. een — ia ant 
Inspect the Pilotone amplifiers—all 5 of them p PLOTONE AMPLIFIERS sai win . 
—and compare them critically with the others Per die A ae pract 
i, AA-903.. 69.50 AA-904.. 99.50 
in the field—regardless of make, power rating AA-905 (illustrated) . . $129.50* the a 
or price. Notice how much heavier the output | Metal amplifier covers..........+.+. each 4.95 ; of th 
transformers in the Pilotone amplifiers actually f *with built-in Preamp ; licati 
e NOTE: Prices slightly higher West of oe i bette 
0 WILE LLNISL CS SLIMNEIGIS ORB TEE ar case ice s 
See your dealer for a Pilot Hi-Fi Demonstration — For complete Steratere on Co 
Pilotone Amplifiers, Pilotuners and other high fidelity units, write to: Dept. GC-4 circu 
typic 


the ° ‘| RADIO CORPORATION provi 
Pilot? 37-06 36th STREET, LONG ISLAND CITY 1, N. Y. ey 
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NEWS 


By DR. W. R. G. BAKER 


Vice-Pres., General Electric Co. 
General Manager, G-E Electronics Div. 


Will the use of modules, printed wiring and circuits, and transistors eliminate 


the need for servicing? How can the service technician prepare for the future? 


techniques is a prerequisite of electronic progress. For 

that reason, we may expect to see many new applica- 
tions in the next few years of some of our newer electronic 
components such as transistors, miniaturized parts, and 
printed circuits, as well as other products engineered to 
give electronic equipment longer life, more ruggedness, and 
greater stability. 

The benefits of these characteristics to the purchaser are 
obvious. If new components do bring the longer life we 
believe they will, then it is to be assumed that the end prod- 
uct will be more attractive to the consumer because the 
number of service calls per individual unit will be reduced. 
This does not mean, however, that the number of service 
calls per service technician will show a corresponding re- 
duction. With the continuing increase in home television 
and radio receivers in use we may anticipate that this 
greater volume may be reflected in similar health for the 
entire service industry. 

It should be recognized, when we consider servicing of 
electronic equipment for the years ahead, that design em- 
phasis necessarily is on products that will work well, rather 
than on that small portion of total production which, for 
various reasons, may eventually suffer equipment failure. 
Because we build with this goal in mind—that of con- 
tinually making our goods more efficient—servicing consid- 
erations sometimes become secondary to the primary ob- 
jective of product improvement. 

Therefore, while we are striving to make the end product 
better, we may well be creating new problems for the elec- 
tronic service technician. What is simplification at the 
factory level, in regard to basic set construction and new 
assembly techniques, will undoubtedly mean complication 
for the service technician in some instances. An illustra- 
tion of this point may be found in the work now being 
done in miniaturization. Whenever service is required on 
any product dealing with a miniature component, it is 
going to be more difficult for the technician to isolate the 
trouble. Clearances are small. In some instances, they are 
as little as a cubic eighth of an inch. While seeking the 
cause of one defect, the service specialist will have to be 
more proficient in his work than he is today, to avoid 
causing new sources of trouble. 

Generally, service people will have to be more adept in 
the future in reading schematics. While there probably 
will be no basic change in the schematic itself, it will take 
practice for the technician to translate the schematic into 
the actual layout of printed circuitry. In this regard, part 
of the burden falls upon the manufacturer. Technical pub- 
lications will have to be developed which will serve as a 
better guide to the radio, television, and electronics serv- 
ice specialist. 

Complexity will make itself felt in many ways as new 
circuits are designed. The advent of color television is a 
typical example. While better equipment will eliminate 
certain classes of problems, more complex circuitry will 
provide new ones to tax the service technician’s capabil- 
ities. 

A good analogy here, we think, is the revolution which 
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Tice continued development of new materials and new 


Dr. W. R. G. Baker, vice-president of the General 
Electric Company and general manager of its Elec- 
tronics Division, has had nearly four decades of ex- 
perience in telecommunications and is one of the 
world's pioneers in the field of electronics. He has 
won national acclaim for his work as chairman of two 
National Television System Committees, which de- 
veloped standards for monochrome television in 1941 
and color television in 1953. Today, his name appears 
in a place of leadership on virtually every committee 
appointed to study electronics problems, both civil- 
ian and military. He has been awarded the Medals 
of Honor of both the |. R. E. and the RETMA. He 
helped develop radio devices for aircraft and ships 
in World War | and during World War II, he was 
cited for contributions to the development, design, 
and production of complex radar and radio equipment for the military. 

Dr. Baker was born in Lockport, N. Y., November 30, 1892. He attended high 
schoo! at Lockport and received his Bachelor of Science Degree in Engineering 
from Union College in 1916. He won his Master's Degree in Electrical Engineer- 
ing in 1918 and holds three honorary dearees: Doctor of Science, Union College, 
1935; Doctor of Engineering, Syracuse University, 1951; and Doctor of Engineer- 
ing, Brooklyn Polytechnical Institute, 1955. Dr. Baker joined General Electric 
Company at Schenectady in 1917 and was named design engineer in charge of 
transmitters four years later. In 1924, he was appointed design engineer for all 
radio products. In 1926, he was placed in charge of radio development, design, 
and production. He was designated as managing engineer for radio receivers 
at Bridgeport, Conn., in 1935, and manager of radio and television at Schenec- 
tady and Bridgeport in 1939. Dr. Baker has been a vice-president of General 
Electric Company since 1941. His headquarters, at Syracuse, N. Y., supervises 
the activities of G-E electronic plants and laboratories from coast to coast. 
Products of his division range from tiny transistors to military radar systems. 


has taken place over the years in the common household 
toaster. In the old days, all that a toaster required was a 
good plug and a good heating element. When those re- 
quirements were met, the need for servicing diminisheg. 
Then came the highly desirable features of pop-up, time 
controls, and other new equipment. The toaster became 
more complex and the repair task became more difficult. 
We may expect the same thing to happen with electronic 
circuitry and electronic equipment whenever new features 
are added. 

It will be to the advantage of service specialists, then, 
to start preparing now for the complexity we know will 
come in the future. Technicians should get acquainted now 
with the fundamentals used in transistor systems, for ex- 
ample, as a bulwark against the day when many new cir- 
cuit applications will make available many new commer- 
cial products. 

We are coming into a period when there will be more 
public reliance on the service specialist who lives up to a 
high standard of qualification. In the years ahead, it will 
be the qualified technician who will get the lion’s share of 
the available service business. 

If there is one point we would emphasize it is this, all 
parts of the electronics business necessarily are inter- 
dependent. Progress cannot be made in one area alone 
while the others lag behind. The future of servicing will 
depend on the ability of the service end of the electronics 
business to keep pace with technological know-how being 
acquired elsewhere in the industry, and the future of 
the individual service technician will depend on whether 
he is able to grow personally with the tasks before 
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WHICH OF THESE 
Js 
“~~ 


WELL-PAID soses|po YOU wanr 


AIRLINE RADIO 
ob #1128) 
Nationally known airlines, New York, Chicago 
and Cleveland and other cities, has openings 
for Radio Operators and Radio Mechanics. Sec- 
ond class license or better. Periodic increases 
with opportunity for advancement. Many com- 
pany benefits—paid vacations, free flight mile- 
age allowance, group insurance, etc. 


RADIO and VHF TECHNICIANS 
ob 21160 

An oil development company has opening for 
Radio and VHF Technicians. Minimum of five 
years experience maintaining and installing 
standard commercial radio and VHF equip- 
ment. Salary is $570.00 per month plus a serv- 
ice allowance amounting to $224 per month. 


GUIDED MISSILE TECHNICIANS 

(Job #1183) 
Large West Coast manufacturer has openings 
for Electronic Technicians for work in research 
and development, maintenance and callibra- 
tion for electronic instrumentation. A wide 


ELECTRONIC TECHNICIANS 
(Job #1192) 


Leading manufacturer of electronic equipment 

has many ground floor opportunities for tech- 

nicians. Work involves design, construction A 

and maintenance of the world’s largest elec- ee en oe on in a 
eae p c y tra m - 

tronic digital computer. ments which range from initial.design studies 

i through development. 


HERE'S PROOF CIRE TRAINEES 


* WE CERTIFY THAT THESE JOBS ARE CURRENTLY AVAIL- 
GET WELL-PAID JOBS LIKE THESE . . ABLE. FULL DETAILS ON THESE AND HUNDREDS MORE 


WILL BE SENT ON REQUEST. 


AIRLINES 


"| replied to the Job Opportunities you sent me and | am now a radio YOUR FCC LICENSE AND 


operator with American Airlines. You have my hearty recommendation 


for your training and your ir eee seats. CIRE DIPLOMA QUALIFY YOU 
INDUSTRIAL ELECTRONICS FOR THE GOOD JOBS IN ELEC- 
“Upon my discharge from the Navy | used your Job-Finding Service TRONICS AND RADIO 


and as a result | was employed by North American Aviation in elec- 


tronic assembly (final checkout)." " ° 
ee a ee} Write Now For Complete Information 


An Approved 
Member 


How to get your FCC com- 
mercial License. Fill Out The Coupon Below and 
Mail It . . Today! 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 


Desk RN-88, 4900 Euclid Bidg., Cleveland 3, Ohio 


(Address to Desk No. to avoid delay) 

1 want to know how | can get my FCC ticket in a minimum of time. Send me 
your FREE booklet, ‘How To Pass FCC License Examinations'' (does not cover 
q exams for Amateur License), as well as a Sample FCC-type lesson and the 
eames bi amazing new booklet ''Money-Making FCC License Information." Be sure to 
A HE MEE tell me about your Television Engineering Course. PLEASE PRINT CAREFULLY. 


we 
fare tetee Te | 
wong antag eet 


CLEVELAND INSTITUTE OF —ao00 cuctia ido. eae 


RADIO ELECTRONICS Cesk COPS) «Be eee ZONE...... re 
FOR PROMPT RESULTS, SEND AIR MAIL 


Special tuition rates to members 4 the U. S. Armed Forces 
; ; ilable To velit He 7 


Electronic Training 


Corl E. Smith, E. E., President Cleveland 3, Ohio 
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WEW! COLOR and Black-&-White 
LAB & TV 5” OSCILLOSCOPE #460 
KIT $79.95. Wired $129.50 


The FINEST professional 5 mc wide-band scope 
value. Ideal for research, h-f & complex waves, 
plus Color & Monochrome TV servicing. Flat from 
DC to 3.58 mc +1 db (color burst freq.), flat DC 
to 4.5 mc +1, —3 db. Vert. sens. 25 rms mv/in. 
Vert. Z 3 megs. Has the following outstanding fea- 
tures not found in scopes up to several times its 
price, kit or wired: 

VERTICAL AMPLIFIER: direct-coupled (DC) 
thruout to eliminate 1-f phase shift; push-pull 
thruout for negligible distortion; K-follower coup- 
ling between push-pull pentode stages for extended 
h-f resp. (minimizes h-f phase shift, extends use- 
ful resp. to 10 mc); full-screen undistorted vert. 
defl; 4-step freq-compensated decade step attenu- 
ator up to 1000:1. SWEEP CIRCUIT: perfectly 
linear sweeps, 10 cps — 100 kc (ext. cap. for down 
to 1 cps); pre-set TV vert. & hor. positions (30 & 
7875 cps); automatic syne. ampl. & limiter elim- 
inates sync amplitude adj. PLUS: direct or cap. 
coupling; bal. or unbal. inputs; edge-lit engraved 
lucite graph screen; dimmer; anti-glare filter; 
bezel fits std photo equipt. OTHER IMPORTANT 
FEATURES: High intensity trace CRT. Finest sq. 
wave resp. (.06 usec rise time). Push-pull hor. 
ampl., flat to 400 ke, sens. 0.6 rms mv/in. Built-in 
voltage calibration. Intensity mod. Sawtooth & 60 
cps outputs. Astigmatism control. Retrace blank- 


ing. Instant, drift- free full-screen vert. positioning & 2X full-screen hor. 
Bal., cal., astig. adj. externally accessible. 5UP1 CRT, 
2—6AU8, 3-6CB6, 1-12AU7A, 2-6J6, 1-6AX5, 1-1V2. Deep-etched satin 
aluminum panel, rugged grey wrinkle steel cabinet. Designed for easy 
building at home with no special equipment. 13” x 84%” x 16”. 30 Ibs. 
SCOPE DIRECT PROBE* *PD: KIT $2.75. Wired $3.95. Eliminates stray- 
pick-up & signal re-radiation. 

SCOPE DEMODULATOR PROBE* *PSD: KIT $3.75. Wired $5.75. Demodu- 
lates AM carriers between 150 ke and 250 mc. 

SCOPE LOW CAPACITY PROBE* *PLC: KIT $3.75. Wired $5.75. For signal 
tracing in high frequency, high impedance & wide-band circuits (as in TV) 
without distortion from overloading or frequency discrimination. 


and Monochrome TV servicing 


‘Mew! PEAK-to-PEAK VTVM #232 
& UNI-PROBE (pat. pend.) 
KIT $29.95. Wired $49.95 


UNI-PROBE: exclusive with EICO! Terrific: 
time-saver! Only 1 probe performs all func- 
tions—a half-turn of probe-tip selects DC or 
AC-Ohms. 

The new leader in professional peak-to-peak VI VMs. 
Latest circuitry, high sensitivity & precision, wide 
ranges & versatility. Calibration without removing 
from cabinet. New balanced bridge circuit. High Z 
input for negligible loading. 42” meter, can’t-burn- 
out circuit. 7 non-skip ranges on every function. 4 
functions: +DC Volts, De Volts, AC Volts, Ohms. 
Uniform 3 to 1 scale ratio for extreme wide- 
range accuracy. Zero center. One zero-adj. for all 
functions & ranges. 1% precision ceramic multi- 
plier -resistors. Measure directly peak-to-peak 
voltage of complex & sine waves: 0-4, 14, 42, 140, 
420, 1400, 4200. DC/RMS sine volts: O-1.5, 5, 
15, 50, 150, 500, 1500 (up to 30,000 v. with HVP 


probe, & 250 mc with PRF probe). Ohms: 0.2 ohms to 1000 megs. 
12AU7, 6AL5, selenium rectifier; xfmr-operated. 8144” x 5” x 5”. Deep- 
etched satin aluminum panel, rugged grey wrinkle steel cabinet. 7 Ibs. 


lew! vELUXE PEAK-to-PEAK VIVM #249 
with 7/2" METER & UNI-PROBE (pat. pend.) 
KIT $39.95. Wired $59.95 


All the advanced & exclusive features of +232—PLUS the 
extra convenience and readability of its big 7/2” meter. Your 
ideal bench instrument. 


VTVM RF PROBES* +PRF-11 or PRF-25: 
KIT $3.75. Wired $4.95. Accuracy +10%. 
11 or 25 megohm VTVM. 


with multiplier resistor. Measures up to 30 kv with 
any VITVM or 20,000 ohms/volt VOM. 


with ONE generator! 


Use with any 


VTVM HV PROBE #+HVP-2: Wired $4.95. Complete 


TURN PAGE FOR MORE EICO VALUES... 


150 ke to 435 me 


Mew! RF SIGNAL GENERATOR #324 
KIT $26.95. Wired $39.95 
forco.og and Monochrome TV servicing 


New wide-range, stable generator — better value then genera- 
tors selling at 2 or 3 times its cost! Ideal for: IF-RF alignment, 
signal tracing & trouble-shooting of TV, FM & AM sets; mar- 
ker gen.; 400 cps audio testing; lab. work. 6 fund. ranges: 
150-400 ke, 400-1200 ke, 1.2-3.5 me, 3.5-11 me, 11-37 me, 
37-145 me; 1 harmonic band 111-435 me. Freq. accurate to 
+1.5%; 6:1 vernier tuning & excellent spread at most import- 
ant alignment freqs. Etched tuning dial, plexiglass windows, 
edge-lit hairlines. Colpitts RF osc., directly plate-modulated 
by K-follower for improved mod. Variable depth of int. mod. 
0-50% by 400 cps Colpitts osc. Variable gain ext. mod. ampli- 
fier: only 3.0 volts needed for 30% mod. Turret-mounted 
coils slug-tuned for max. accuracy. Fine & Coarse (3-step) RF 
attenuators. RF output 100,000 uv; AF sine wave output to 
10 volts. 50-ohm output Z. 5-way jack-top binding posts for 
AF in/out; coaxial connector & shielded cable for RF out. 
Tubes: 12AU7, 12AV7, selenium rectifier; xfmr-operated. 
Deep-etched satin aluminum panel, rugged grey wrinkle steel 
cabinet. 8” x 10” x 4%4”. 10 Ibs. 


The specs are the proof... 


NEW BEST BUYS 


by “EICOL 


COMPLETE 
with Preamplifier, Eavalizer and Control Section 


New! 20-WATT Ultra-Linear Williamson- 
type HIGH FIDELITY AMPLIFIER *HF20 


KIT $49.95. Wired $79.95 


A low-cost, complete-facility amplifier of the highest quality 
that sets a new standard of performance at the price, kit or 
wired. Every detail, down to the etched, brushed solid brass 
control plate, is of the fine quality EICO is famous for. 


Rated power output: 20 watts (34 w peak). IM distortion (60 
eps: 6 ke/4:1) at rated power: 1.3%. Mid-band harmonic 
distortion at rated power: 0.3%. Maximum harmonic distor- 
tion between 20 and 20,000 cps at 1 db under rated power: 
approx. 1%. Power response (20w): +0.5 db 20-20,000 cps; 
+1.5 db 10-40,000 cps. Frequency response (%4w): +0.5 db 
+13-35,000 cps; £1.5 db 7-50,000 cps. 

5 feedback equalizations for LP’s & 78’s including RIAA. 
Variable turnover feedback tone controls do not affect volume 
& permit large boosts or cuts at either end of audio spectrum 
with mid-freqs. unaffected. Loudness control & separate level 
set control on front panel. Low Z output to tape recorder. 
4 hi-level switched inputs: tuner, tv, tape, auxiliary (xtal/cer- 
amic phono or 2nd tuner); 2 low-level inputs for proper 
loading with all leading magnetic, FM & quality xtal cart- 
ridges. Hum bal. control. Extremely fine output transformer 
has interleaved windings, tight coupling, careful balancing & 
grain-oriented steel. 84%” x 15” x 10”. 24 lbs 


These amazing EICO values are NOW IN STOCK 
at your nearest distributor. Examine them 
side-by-side with ANY competitor. You'll see 

for yourself why indeed EICO is your BEST BUY, 
Fill out coupon on reverse page. 


33 


Do you OVERPAY 
for QUALITY 
instruments? 


EICO’s mass purchasing 
and world-wide distribution, 
together with advanced elec- 
tronic design, produce values 
never before possible . . . to 
give you Laboratory Precision 
at Lowest Cost! 

GET the MOST for YOUR 
MONEY! Don’t buy ANY 
test instrument till you put 
the EICO INSTRUMENT 
(kit or wired) equivalent be- 
fore you—and... 

Compare advanced elec- 
tronic design: see the latest in 
circuitry and features. 

Compare finest components: 
see the famous brands you 
know and trust, such as GE, 
Centralab, Mallory, etc. 

Notice ease of construction 
and operation: Exclusive “Be- 
ginner-Tested” Manuals make 
assembly and operation step- 
by-step, quick, crystal-clear. 
“You build them in one eve- 
ning—they last a lifetime!” 

Check 5-Way Guarantee: 
Only EICO gives you this ex- 
clusive complete protection! 
EICO guarantees components, 
instructions and satisfactory 
operation — AND guarantees 
service and calibration for the 
LIFETIME of the instrument, 
at less than cost of handling. 

Compare feature for fea- 
ture, dollar for dollar. 

There’s an EICO distribu- 
tor right nearby in your own 
neighborhood — over 1200 
coast-to-coast. EICO planned 
it that way so that you can 
easily examine EICO BE- 
FORE YOU PUT DOWN ONE 
CENT OF YOUR MONEY! 

COMPARE any of EICO’s 
46 models SIDE BY SIDE with 
ANY competitor. Then YOU 
judge who’s giving you the 
MOST for your money. 

Over 500,000 EICO instru- 
ments in use... You'll agree 
EICO gives you LABORA- 
TORY PRECISION AT LOW- 
EST COST. 


Turn page for other EICO ad 


TUBE TESTE 
#625 


KIT $34.9 
Wired $49.9 
¢ tests 600 


FREE 1956 


EICO CATALOG! 


Tells you how to SAVE 50% on 
your test equipment costs! 


New! GEIGER COUNTER #803 
KIT $19.95 Wired $29.9 


5” PUSH-PULL 
OSCILLOSCOPE 
#425 
KIT $44.95 
Wired $79.95 


flybacks & yokes 
in or out of set. 


© spots even 1 
shorted turn! 


hee 
"Ea 7” PUSH-PULL 
ane Oscinigscore 
° illuminated batteries) wa? 
roll-chart romaent, all- ee a Eg KIT $79. 95 
rugged—at lowest cos ndicates 
seer $4. neon lamp & headphone clicks. Wired $129.50 
RF Signa, | CATHODE RAY TUBE CHECKER #630 
VACUUM TUBE GENERATOR | KIT $17.95 Wired $24.9 
_ VOLTMETER 3221 sas or i 
— Wired $29.95 
| esa es to 
€ VIVM calibrate ar 
monics to 104 
gly mona @ 
mo 
Wired $54.95 Colpitts osc. ow. ee oe Af . 
oe oe one syope CR tubes, in set 
outputs, or carton. , 
7944 FLYBACK Range 500 kc— 
TRANSFORMER & = on fund. : 1% sceracy on 
. sweep all 7 ranges. 
VOKE TESTER width control, Range 75 wl 
KIT $23.95 0-30 mc. 50 me. 
Wired $34.95 KIT $34.95 line 
* fast check all Wired $49.95 KIT $39.95 


TV/FM SWEEP GENERATOR #360 
SMC-4.5MC CRYSTAL ......... $3.95 ea. 
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CHARGER #1050 


~~. hi-gain RF 
; o-gain audio 
ye] inputs. 
Special noise 
locator. Calibra- 
_ ted wattmeter. 


KIT $24.95 
Wired $39.95 


DELUXE MULTI-SIGNAL TRACER #147' 


. ee “© power factor. 
2 ak Oo e KIT 
; 


a — . A — 
ras , 10 


> mmtd--S000. mfd 


js Se. ag $19.95 
Wired 


) o nt $29.95 


RC BRIDGE a Ret C4 COMPARATOR 


New! BATTERY 
TESTER 3584 
KIT $9.95 
Wired $12.95 


Tests A & B port4 
able radio, hearings 
aid, lantern, other 
ke batteries—in’ or out 

of equipment. 


For FREE 1956 | For FREE 1956 catalog, mail coupon NOW! mail coupon NOW! 


20,000 Ohms/Volt 
MULTIMETER #565 


KIT $24.95 
Wired $29.95 


1000 Ohms/Voit 
MULTIMETER 
” # 536 
KIT $12.90 


Wired $14.90 


fer EAR 1996 cnitoss eo eee EICO, 84 Withers Street 
i Brooklyn 11, New York i 


VTVM PROBES KIT Wired 
Peak-to-Peak ............ $4.95 $6.95 
DF) cacsasischaseacdieanetein 3.75 $4.95 
High Voltage Probe-1 ................. $6.95 
High Voltage Probe-2 ................ $4.95 
SCOPE PROBES 

Demodulator ........... $3.75 $5.75 
NEE. Spscvaeitemsnivall $2.75 $3.95 
Low Capacity ............ $3.75 $5.75 


R-3 | 


Send FREE 1956 Catalog and name of neighborhood | 


Name 


84 Withers St. ¢ Brooklyn 11, N. Y. 


Prices 5% higher on West coast ©55 | City 
and subject to change without notice. 


i Home Address. 


Zone 


State 


rae 


1945 to 1955: a decade of Know-How & Value Leadership in Kits & Instruments—over 1/2 million sold to date! 


RADIO & TELEVISION NEWS 


(f | 
quir 
Siles 
of 
equi 
Cap 
Indi 
Asce 
miss 
com 
with 
direc 
acqu 
ance 
form 
penc 
liab] 
U) 


KEY WEST 


a ‘ 
Viaintenance 


By SAM F. KENNEDY 


Manager of Maintenance Control 
Missile Test Project, RCA Service Co., Inc. 


Service technicians are needed for the vast new field 


of maintaining and troubleshooting missile electronics. 


heard of the variety and complex- 

ity of the equipment that is re- 
quired for the testing of guided mis- 
siles. And it is true that concentrations 
of electronic and communications 
equipment dot the test range from 
Cape Canaveral, Florida, to the West 
Indies, Puerto Rico, St. Lucia, and 
Ascension islands. However, when a 
missile is launched, this equipment be- 
comes part of a tremendous system 
with a single purpose. All parts either 
directly or indirectly contribute to the 
acquisition of reliable missile perform- 
ance data. Obviously, reliable per- 
formance data de- 


(Wf nes people today know or have 


mediately on ground control instru- 
ments and is also recorded for future 
reference. Fig. 2 shows a_ typical 
ground telemetry station. Although 
photo-optical instruments record the 
first stages of the missile’s flight, radar 
pinpoints the position of the missile in 
space at all times. Data recorders, 
analog computers, and automatic plot- 
ting boards work together to provide 
accurate position data and position in- 
dications. An extremely stable timing 
signal unifies much of the equipment 
into a single system; this makes pos- 
sible the correlation of the recorded 
data. A multi-channel submarine cable, 


Fig. 1. Microwave dish-type antenna 
used for both transmitting and re- 
ceiving the missile tracking signal. 


with its target, or returned to the 
launching site, the raw data is com- 
piled and translated into a form that 
can be utilized by the Air Force and 
the missile manufacturer. In the mean- 
time, the equipment on the range is 
checked and made ready to test the 
performance of other guided missiles. 


Radar Data System 


There are many systems of equip- 
ment that are used to gather missile 
performance data. 


pends first on re- 


The reader is prob- 
ably most familiar 


liable equipment. 

Up until the mo- 
ment that a missile 
is launched, the 
operation of the 
equipment on the 
range is checked 
and checked again. 
Thus, at the pre- 
cise instant that a 
missile leaves its 
launching pad, an 
uninterrupted flow 
of data begins. As 
the missile seeks 


Ip1Tor’s Note: The United States Air Force has a vital role in the development of 
our Guided Missile Program. In order to accomplish its objectives in this field, the 
Air Force established contracts with the foremost companies in the aircraft and elec- 
tronics industries to produce missiles and provide administrative and technical facili- 
ties at various test centers. Several short-range proving grounds for testing guided 
missiles were developed at sites within the continental United States. However, 
these proving grounds were not suitable for testing long-range guided missiles. To 
provide a facility capable of this, an “inter-continental” missile test range that will 
extend 5000 miles from southeastern United States to Ascension Island was estab- 
lished. This range is the responsibility of the USAF Missile Test Center, Patrick Air 
Force Base, Florida. Pan American World Airways has the prime contract with the 
Air Force to operate the test range. The RCA Service Co., as subcontractor, is respon- 
sible for the technical aspects of the range. Thus, RCA plans, engineers, installs, 
operates, and maintains complete instrumentation and communications facilities re- 
lated to the testing of guided missiles. This article describes this expansive range, its 
instrumentation equipment, and the maintenance of this equipment. This month’s 
cover shows a tactical missile immediately after it is launched and an RCA Service 
Company technician troubleshooting the timing system equipment which is used to 
help track the missile on its journey 


with the radar- 
type equipment, 
since it uses many 
circuits similar to 
those found in TV 
and radio. Fig. 3 
is a block diagram 
of the equipment 
at a typical radar 
station. As _ indi- 
cated, there are 
two sources of in- 
formation; one is 
related to timing 


its altitude and heads down range, it is 
under remote control at all times. Tel- 
emetry equipment in the missile trans- 
mits signals that represent speed, 
altitude, fuel consumption, generator 
voltages, rocket thrust, receiver signal 
strength, etc. This data is read im- 
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the longest of its type in the world, 
links the down-range stations with the 
launching site at Cape Canaveral. This 
cable simultaneously carries voice, tele- 
type, telemetry, radar, and timing 
signals during the missile’s flight. Aft- 
er the missile is destroyed by contact 


and the other to radar as will be ex- 
plained presently. 

The radar block beneath the anten- 
na in Fig. 3 represents automatic- 
tracking equipment that has been 
especially designed to handle ex- 
tremely high rates of change. The 
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The tape recorders and other 
equipment shown here record informa- 
tion transmitted to the ground station 
from equipment in the missile in flight. 


Fig. 2. 


basic design is similar to the auto- 
matic-tracking radar used at the close 
of World War II. However, many re- 
finements have increased the sensi- 
tivity of this equipment to meet the re- 
quirements of supersonic speeds. The 
radar antenna, which is used for both 
transmission and reception, is a large 
paraboloid that has been accurately 
formed to a fraction of an inch (see 
Fig. 1); thus, a highly concentrated 
beam is formed. This beam moves 
around the target in a conical man- 
ner, to make possible the automatic 
detection and correction of tracking 
errors. The range, or “A” presentation, 
has three oscilloscopes which permit 
long, medium, and short sweep-times. 
This makes it possible to observe the 
target without losing sight of the en- 
tire presentation. The “PPI,” or Plan 
Position Indicator, provides the fa- 
miliar map-type indication. The an- 
tenna and range units are equipped 
with large precision potentiometers 
that furnish information to the analog 
computer. 

Radar equipment units are con- 


structed so that each chassis slides 
forward and then tips to any conven- 
ient angle. The technician in Fig. 4 is 
making a test on one of the tilted 
chassis; this arrangement makes it 
possible to troubleshoot and service 
this equipment with ease. 

Troubles in radar equipment can usu- 
ally be traced to tube failures; how- 
ever, most tube failures can be prevent- 
ed if the proper precautions are taken. 
Periodic adjustments are made to off- 
set the effects of aging components. 
When controls no longer compen- 
sate properly, use of normal trouble- 
shooting techniques often leads to the 
replacement of faulty tubes or other 
components. The over-all radar equip- 
ment has many moving parts that 
must be constantly lubricated; thus, 
oil levels must be frequently checked. 
Oil-filled transformers and_ potenti- 
ometers must be periodically drained 
and refilled to guard against moisture. 
All r.f. transmission lines must be pres- 
surized with dry air to prevent arcing. 
Because the antenna assembly is ex- 
posed to rain and moist air, periodic 
inspections must be made to detect 
corrosion. 

The receiver is equipped with dual 
if. amplifiers of different bandpass 
characteristics to permit maximum 
resolution of targets along with maxi- 
mum sensitivity of tracking. Due to 
the inherent instability of the receiv- 
ers used at radar frequencies, receiver 
sensitivity must be checked often. 
Transmitter frequency and power must 
also be frequently checked. If the 
radar fails, the maintenance technician 
must troubleshoot very rapidly be- 
cause the equipment on the range op- 
erates as a system. A missile test may 
be delayed while some _ particular 
equipment is being repaired. 

Timing 

All missile performance data must 
be recorded in time, that is, all data 
must have a common time base. To ac- 
complish this, accurate timing equip- 
ment is used. Fig. 3 indicates that the 
timing signal is fed into the data re- 
corder and the plotting board; how- 
ever, the timing signal is also used 
with many other types of instrumenta- 
tion equipment. 

The heart of the range timing sys- 


‘tem at Cape Canaveral is a highly 


*~ 


Fig. 3. Simplified block 
diagram of a radar 
tracking station 
showing auxiliary 
equipment and how 


it is interconnected. 
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stable temperature-controlled 128 ke. 
crystal oscillator that is synchronized 
with radio station WWV. The 128 kc. 
signal is “divided down” by means of 
bistable circuits until a variety of 
rates are available for timing pur- 
poses. Pulses at the rate of 1, 2, 4, 5, 
10, 20, 50, 100, 500, 1000, 8000, and 
64,000 pps are available at the outputs 
of the timing equipment. The 1 pps 
signal is counted to form a timing code, 
which is “read-out” each second for 
identification purposes. This code is re- 
corded in many different ways, but it 
always represents the same instant in 
time at each location. The timing sig- 
nal is transmitted down range by sub- 
marine cable so that down-range re- 
cordings may also have a common time 
base. Due to the delay in transit, the 
signal is transmitted several millisec- 
onds early so that it will reach its des- 
tination on time. 

The’ timing equipment is character- 
ized by its many plug-in components, 
that is, multivibrators, gates, pulse 
amplifiers, ete. The plug-in circuitry 
aids the speedy repair of this equip- 
ment. When troubles occur in the tim- 
ing equipment the maintenance tech- 
nician isolates the trouble by selective 
monitoring at the console shown on the 
front cover. In order to detect poten- 
tial troubles, a thorough check must 
be made before each missile is 
launched. Without accurate timing, the 
recorded missile performance data 
would be practically useless. 

To permanently record the data 
from the radar equipment, a digital 
data recorder is used. This equipment 
encodes information from radar and 
timing, and punches a tape similar to 
that used in a teletype machine. The 
angular position of the antenna in 
azimuth and elevation, along with 
range information, is digitalized by 
means of commutators. This data is 
stored by memory circuits until it is 
punched into tape. 

The commutators are constructed on 
the printed (photo-etched) circuit prin- 
ciple; a number of tiny brushes make 
and break contact in order to form the 
code. The memory circuits in the 
equipment consist of many thyratrons, 
the grids of which are “primed” by the 
commutator assemblies. The  thyra- 
trons are scanned in sequence and op- 
erate punches that record the code on 
tape. These high-speed punches are the 
most critical part of the equipment. 
When troubles occur, the many par- 
allel electrical paths through the com- 
mutators offer a tough problem to the 
maintenance technician. Due to the 
many mechanical features of this 
equipment the technician must also 
keep careful check on alignment and 
lubrication. 

The analog computer indicated in 
Fig. 3 receives potentiometer informa- 
tion in the form of d.c. voltages from 
the radar; this information represents 
azimuth, elevation, and range. By using 
this data, the computer solves for the 
vertical (altitude) component, the 
north-south component, and the east- 
west component. The output of the 
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computer is also in the form of propor- 
tional d.c. voltages. Fig. 5 displays the 
method used to locate a point in space. 
Note the three solid lines that repre- 
sent the three components. By chang- 
ing the value and polarity of these 
voltage components, any point in space 
can be indicated. This type of target 
location is known as the “rectangular 
coordinate” method. Other methods 
can be used to accomplish the same 
thing; however, the rectangular co- 
ordinate method offers the simplest 
approach. No variable angles are in- 
volved, and only a single unit of meas- 
ure is required. These voltages can be 
plotted against each other in any com- 
bination on automatic plotting boards. 
They can easily be transmitted for 
short distances over wire, or may be 
digitalized and transmitted over long 
distances by cable or radio. 

The computer itself is an electro- 
mechanical device with relatively few 
moving parts. The actual computation 
is accomplished by large potentiometers 
that are physically attached to the 
radar antenna. The electronic portion 
of the computer consists of a number 
of d.c. amplifiers, rack-mounted along 
with power supplies and other associ- 
ated equipment. The d.c. amplifiers are 
extremely accurate; therefore, they re- 
quire frequent test and adjustment. 
The power supplies must be regulated 
within narrow limits, thus, the volt- 
ages must be frequently compared with 
a standard cell. Careful observation 
and the proper operation of this equip- 
ment will usually reveal troubles be- 
fore they become serious and cause 
breakdown of the system. 


Plotting and Transmitting 


One of the outstanding advantages 
of the computer-radar combination is 
that the data is immediately available 
for use; it is said to be in “real time.” 
This means that by plotting this data 
on an automatic plotting board, the 
track of the missile or any other ob- 
ject may be observed with no time de- 
lay. In order to observe the effects of 
remote control, these features are very 
important. 

The plotting boards shown in Fig. 6 
are instruments used for both observa- 
tion and recording. This equipment 
may be located near the radar or it 
may be operated thousands of miles 
away. The plotting board is equipped 
with servo-driven pens that mark the 
surface of an overlay map; these op- 
erate in response to the data voltages 
developed by the computer.. The plot- 
ting board marks a trace across the 
map which indicates the missile’s 
track. Altitude is also plotted by an- 
other pen on the same chart. The tim- 
ing signal is applied to the chart by 
means of auxiliary pens mounted on 
the plotting pen assembly. Adjustments 
can be made for wide variations in 
chart scale. 

The servo amplifiers that drive the 
pens consist of high-gain audio ampli- 
fiers that are similar to the average 
p.a. amplifier; however, the frequency 
response is centered around 60 cps. 
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Fig. 4. Service 
technician trouble- 
shooting part of a 
tracking radar oper- 
ating console. Note 
the construction of 
the exposed chas- 
sis, designed for 
speediest servicing. 
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This is necessary to obtain optimum 
performance with the servo system, 
and naturally this invites hum. The 
gain and damping circuits are very 
sensitive to component changes. There- 
fore, the maintenance technicians must 
be especially alert to detect troubles 
in these circuits and thereby lessen the 
chance of failure. 

Radar information is required at 
other stations so that each radar can 
be preset to the missile’s position. In 
this way control of the missile may be 
passed from station to station without 
losing radar track. In order to trans- 
mit the necessary information, the 
three voltages that represent the three 
rectangular coordinates must be digi- 
talized (converted to code) and trans- 
mitted. The equipment represented by 
the data transmission block in Fig. 3, 
digitalizes the three voltages. The re- 
sulting output consists of short tone 
bursts that are used to modulate the 
transmitted signal. 

The data transmission equipment is 
built around a bank of precision resis- 
tors called the ‘summing bus.” Multi- 
vibrators, gates, amplifiers, and relays 
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Fig. 5. Shown here are the data com- 
ponents necessary for locating a point 
in space using rectangular coordinates. 
These components are represented by 
d.c. voltages of proportional value. 


work together to form the coded 
groups at a very high rate. The tone 
bursts are timed and interlaced; they 
are somewhat similar to a TV sync 
signal. Irrespective of the mode of 
transmission, the signal is received, 
separated, and decoded by sync cir- 
(Continued on page 145) 


Fig. 6. Central control room of a missile tracking station showing, from left to 
right, plotting boards, analog computers, and various data transmission equipment. 


able novelty is the appearance of the 
6BC7 triple diode, a 9-pin miniature 
tube which contains three completely 
separate diodes with a single heater 
connection. This tube was designed for 
and will find its widest application in 
color TV receivers, where each diode 
is used as the d.c. restorer for one of 
the three primary color channels. 
Another interesting tube is the 6CG7, 
a 9-pin miniature type which is an ex- 
act equivalent of the well-known octal- 
based 6SN7. The latter is probably the 
most widely used dual triode for TV 
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These tubes will appear in the new 


: and the availability of a smaller exact 
1956 black-and-white and color sets. equivalent tube will be welcomed. 
The 6AZ8 9-pin miniature is remark- 
P able for several reasons. This tube N 
Keep the list for r eplacement use. contains a medium-mu triode which | ‘ 
can be used as a low-frequency oscil- ci 
: ae lator, syne separator, or amplifier; sim- purc 
N REVIEWING the list of receiving tubes re- jjar to one section of a 12AU7. The aahtad 
| leased during the past year for use in the new _ pentode portion of the 6AZ8 features a res 
1956 TV receivers, few really new types Of separate connection for the suppressor thou 
tubes have made their appearance. In general, rid, permitting the use of an unby- math 
new type numbers have been assigned to im- passed cathode resistor without a tend- tion 
proved versions and slight variations of pre- ency of oscillation. This makes the in pI 
viously used tubes. The introduction of many  pentode section especially suitable for titat 
familiar tubes with different heater ratings se as an if. amplifier in 40-mce. if. jena 
accounts for quite a few new type numbers. sections. Another feature of the pen- iene 
In Table 1 is a list of over 30 new tube types toqe is the semi-remote plate cut-off EN 
together with their older equivalents and their ¢haracteristic which gives good a.g.c. is 
distinguishing features. Where no equivalent is action without danger of distortion. neil 
listed, the tube either combines features of sev- Probably the most unusual feature . ffe 
eral previously known types or else is electrical- of the 6CM7 is the fact that the two ideal 
ly different to some degree from older tubes. triode sections contained in this tube pone 
The trend toward combining multiple tubes are dissimilar. Designed to serve as a To 
in a single envelope, which was very popular last = vortical blocking oscillator and output able 
year, continues, and in this connection there are amplifier with maximum efficiency, one ime 
a number of innovations this year. One remark- triode section yields a plate current of class 
5 milliamperes while the other passes quali 
Table 1. Comparison of the new tubes with their equivalents, if any. 20 milliamperes for full vertical deflec- are 
tion. The plate resistance for the oscil- onda 
TUBE | EQUIV- | TYPICAL DIFFERENCE lator triode is 110,000 ohms while the i 
TYPE | ALENT | DESCRIPTION | APPLICATION ‘aa — output amplifier section has only 4100 ag 
3A2 | diode high voltage 9 pin ohms plate resistance, sarily 
3A3 diode high voltage nes As part of the new batch of tubes ex- from 
ll iain ey rn — — “si la pected to be used in color TV sets are a basec 
3BNG a 1 ented ein ~sgeadl 7 pin | 600 ma. heater number of high-voltage rectifiers of corde 
3BY6 6BY6 | heptode ented empl. 9 pin | 600 ma. heater which the 3B2 is typical. Similar in ap- syste 
3BZ6 pentode i.f. 7 pin pearance to the well-known 1B3, this 
3CB6 6CB6 pentode it: e4: 7 pin | 600 ma. heater new tube type is distinguished by a 
3DT6 6DT6 | pentode FM limiter Zpin | 600 ma. heater maximum inverse plate voltage peak of For 
5AN8 6AN8 | triode-pentode | i.f., video | Spin | 600 ma. heater 35 kilovolts and a peak current of 80 tions 
neon — a a —, : _ anon heater milliamperes. ey 
r10 -pentode 1.t., video 2. 2 
came 6U8 isieaaebiae r.£., osc. aie 600 ma. heater In Table 1, a number of the new ratio 
5V6GT 6V6GT | beam pentode asics ae aa ae tubes listed have the new 600 milli- ical n 
6AW8 triode-pentode | i.f., sync 9 pin ampere heaters for use in series heater const 
6AZ8 triode-pentode | i.f., sync 9 pin circuits. Many of the new tubes which perfo: 
6BA8 triode-pentode | video, sync 9 pin have no previous equivalent also use other: 
6BC7 triple diode d.c. restorer 9 pin 600 milliampere heaters. The major As 
6BC8 dual triode cascode ampl. | 9 pin feature in all these heaters is the con- 45 db 
om a | ee penpene —_ trolled warmup time which allows all u 
6BJ8 dual diode-triode| d.c. resistorer,sync| 9 pin : se. 
6Bz6 peutedle if. Tein the tubes in a series string to heat up This 1 
6CF6 6CB6 pentode i.f., rf. 7 pin cut-off characteristic together and thereby avoid sudden cur- in pl; 
6CG7 6SN7 dual triode gen. purpose 9 pin basing, size rent surges which cause most burned- permi 
6CH7 6BZ7 dual triode r.£. 9pin | basing, noise figure out heaters. In replacing tubes in any cordec 
6CM7 dual triode vert. osc. ; series heater circuit, the use of the inhere 
: : output = =| Spin exact replacement tube with respect to mum 
a a 2 da eng + skoggaeay a “a heater warmup time is necessary. as tha 
6DE6 6CB6 pentode i.f., rf. 7 pin cut-off characteristic For the coming TV year, look for monic 
6DN6 beam pentode hor. output octal more multi-section miniature tubes At. 
12A4 triode vert. output 9 pin and more ruggedized versions of famil- speed 
12ABS beam pentode audio 9 pin iar tube types rather than any rad- range 
12AVSGA | 6AVS beam pentode hor. output octal envelope, 12 v. heater ically new or greatly different tubes. and s: 
—_ aie cd arta = The one exception to this is the ceram- priced 
m nm e . . 
2sAveGA | GAvS | beam pentode | hor. output octal lope, 28 v. heat lotype tae Sor ee ene. tees, often 
25CD6GB | 6CD6 beam pentode hor. output octal envelope, 25 v. heater described elsewhere in this issue. Piratic 
-30- brethr 
38 RADIO & TELEVISION NEWS March, 


of the 
liature 
pletely 
heater 
ned for 
tion in 
1 diode 
one of 


S. 
> 6CG7, 
an ex- 
1 octal- 
bly the 
for TV 
> exact 


omark- 
s tube 
which 
r oscil- 
r; sim- 
7. The 
tures a 
pressor 
unby- 
a tend- 
es the 
ble for 
me. i.f. 
ie pen- 
cut-off 
l a.g.c. 
tion. 
‘eature 
he two 
is tube 
vreasa 
output 
cy, one 
rent of 
passes 
deflec- 
P oscil- 
ile the 
y 4100 


bes ex- 
sarea 
ers of 
* in ap- 
3, this 
l by a 
yeak of 
t of 80 


ie new 
) milli- 
heater 
which 
so use 
major 
1e con- 
ws all 
eat up 
en cur- 
urned- 
in any 
of the 
pect to 
ry. 
ok for 
tubes 
' famil- 
y rad- 
tubes. 
ceram- 
tuners, 
e. 


NEWS 


By HERMAN BURSTEIN 


ome Tape Recorde 


tape recorders now available, espe- 

cially in the range below $400, the 
purchaser must rely, to a considerable 
extent, on their respective specifica- 
tions, assuming these are met. Al- 
though specifications do not tell the 
entire story—sturdiness of construc- 
tion and quality of parts are reflected 
in price rather than expressed in quan- 
titative terms—they go a long way 
toward indicating quality of perform- 
ance. 

Evaluating specifications is not easy. 
At what point does excellent become 
good, and when does good become in- 
different? Which specifications are of 
most importance? What use does the 
customer have in mind? 

To facilitate evaluation, it is desir- 
able to sort tape recorder performance 
characteristics and features into three 
classes: (1) those essential to high 
quality performance; (2) those which 
are generally desirable but of sec- 
ondary importance; (3) those of a spe- 
cial nature which may be important to 
the individual user but do not neces- 
sarily distinguish the better machines 
from their inferiors. Evaluation is 
based largely on use of the tape re- 
corder as an adjunct to a home music 
system. 


I’ CHOOSING from the many home 


Primary Requirements 


For normal home use, the specifica- 
tions of dominant interest are those 
that relate to distortion, signal-to-noise 
ratio, frequency response, and mechan- 
ical motion. Tape recorder design and 
construction should stress optimum 
performance in these respects above 
others. 

A signal-to-noise ratio in excess of 
45 db usually is satisfactory for home 
use. Fifty db or better is excellent. 
This ratio is based on the relationship 
in playback between the maximum 
permissible signal level that can be re- 
corded and the noise (including hum) 
inherent in the tape recorder. Maxi- 
mum record level is usually specified 
as that which produces about 2% har- 
monic distortion at 400 cps. 

At 7.5 ips, the most popular tape 
speed for home recording, a frequency 
range out to 10,000 cps is both feasible 
and satisfactory. In fact, the higher 
priced machines costing over $600 
often have more moderate treble as- 
Pirations than their less expensive 
brethren. For example, one tape re- 


March, 1956 


ee 


We 


“We. 


What features should 
you look for in your tape 


recorder? Here's a list of "plus” and 
"must" items that you should check. 


corder with a price tag of $1500 speci- 
fies a range of only 50-8000 cps at 7.5 
ips. The reason is that tape recorder 
design represents a compromise with 
respect to frequency range, distortion, 
and signal-to-noise ratio. Performance 
can be improved in one aspect only by 
sacrificing others. Accordingly, the ef- 
fort to maintain treble response much 
beyond 10,000 cps at 7.5 ips involves a 
loss elsewhere. At 15 ips, however, a 
tape recorder should be capable of pro- 
viding response to 15,000 cps. On the 
other hand, relatively few ears can de- 
tect a noteworthy difference between 
a recorder flat to 10,000 cps and one 
flat to 15,000. Furthermore, in much 
program material the region above 
10,000 cps (or less) contains far more 
noise and distortion products than 
pleasurable content. 

As far as the low end is concerned, 
response nearly flat to 50 cps may be 
considered adequate. The NARTB 
standard requires no better. Many 


high priced recorders specify response 
to 50 cps, although still others specify 
30 cps. Among the home tape record- 
ers in the range under $400, claims 
generally range from 30 to 50 cps. It 
is doubtful if the difference between 30 
and 50 cps will be appreciated by many 
home users. For one thing, a recorder 
virtually flat to 50 cps also has some 
useful response at lower frequencies. 
For another, flat response below 50 cps 
means better reproduction of motor 
rumble, from which no recorder is 
completely free, particularly those in 
the moderate price class. 

Range is not the sole criterion of 
good frequency response. Equally im- 
portant is uniformity. Some recorders, 
in the attempt to maintain response 
appreciably beyond 10,000 cps, use 
equalization that produces a peak be- 
tween 3000 and 8000 cps, resulting in 
evident treble coloration. Reasonably 
good reproduction of the original sound 
can be had if response does not deviate 
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Table 1 


more than +3 db over the stated 
range. Response flat within +2 db pro- 
vides reproduction virtually indistin- 
guishable from the original as far as 
balance is concerned. A few of the 
most expensive professional recorders 
stay within + 1 db. 

These electrical requirements tell 
only half the story. The other half is 
told in terms of tape motion, that is, 
stability, accuracy, and uniformity of 
speed. 

In disc recording, professional stand- 
ards require that speed be accurate 
within +.3%. This translates into a 
maximum deviation of +5.4 seconds in 
a 30 minute period. Most professional 
tape machines are accurate within 
+.2%. To the extent that a machine 
is used to play back only recordings 
made on itself, an appreciable de- 
parture from correct speed is unim- 
portant, assuming that the speed re- 
mains stable from one period of time 
to another. However, a machine with 
a serious speed error is unsatisfactory 
for playing recordings made on other 
machines, such as commercially re- 
corded tapes. 

To assure speed accuracy, as well as 
stability from one period of time to 
another, the better machines employ 
hysteresis motors. The speed at which 
these motors turn is independent of 
normal line voltage variations, being 
governed essentially by the line fre- 
quency. 

Uniform speed is vital to high qual- 
ity tape sound. Nonuniformity takes 
the forms of wow, flutter, and noise. 
Wow consists of very slow variations, 
at the rate of eight times per second 
and less. The _ resulting rhythmic 
charges in pitch are easily discernible 
on prolonged notes such as produced 
by a piano. Flutter consists of rela- 
tively more rapid variations which pro- 
duce a warbling effect. Extremely 
rapid variations produce noise, some- 
times referred to as frequency modu- 
lation noise. The last effect is most 
pronounced at high frequencies, which 
take on a coarse, grainy quality. “It has 
been found that the principal sources 
of frequency modulation noise are the 
varying frictional forces acting upon 
the tape as it passes over the record- 
ing heads and guides. This action is 
similar to that of drawing a bow across 
a violin string... .”” 

To assure relative freedom from the 
ill effects of speed variations, it is nec- 
essary that these variations be con- 
fined to .3% at the very most. The 
better machines usually specify that 
wow and flutter (including noise-pro- 
ducing variations) are below either 
2% or 1%. 

To insure and maintain top quality 
recording, the following four features 
are well-nigh indispensable, at least in 
the writer’s view, although there are 
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FEATURE 


ESSENTIAL 
TAPE RECORDER REQUIREMENTS 


| REQUIREMENTS 


noise ratio 


ips 


response 


Azimuth 
Bias 


Signal-to-noise ratio 


Maximum harmonic dis- 2% 
tortion at 400 cps for 
recorded signal with 
specified signal-to- 


Frequency range at 7.5 


Uniformity of frequency 


Speed accuracy 


Wow and flutter 


Record treble boost 


Record level meter 


45 db (good); 50 db (excellent) 


50-10,000 cps (good); 30-15,000 
cps (excellent) 


+3 db (good): +1 db (excel- 
lent) 


+ .3% or less (good); + .2% 
or less (excellent) 


+ .3% or less (good); + .1% 
or less (excellent) 


Easily adjustable 

Readily adjustable. Provision 
for metering 

Adjustable at high end of 
treble range 

Decibel meter type. Located 
after record equalization 


many home tape recorders which lack 
one, two, three, or all of these features. 

1. Azimuth Adjustment. Correct azi- 
muth alignment means that the gap of 
the head is exactly perpendicular to 
the direction of tape travel. High-fre- 
quency response is critically dependent 
upon azimuth adjustment. A deviation 
of only a few minutes of are can spell 
disaster to the upper range. 

Although a machine that uses the 
same head for record and playback 
automatically compensates an azimuth 
error in recording with the same error 
in playback, this is not true for ma- 
chines having separate heads. More- 
over, even in the case of a machine 
using a combination head, an azimuth 
error attenuates treble response when 
tapes made on other recorders are 
played. It is therefore essential that a 
tape recorder provide facile means of 
orienting the heads, with sufficient ver- 
nier to permit very fine adjustment. 
(Azimuth alignment is usually per- 
formed with the aid of one of the 
readily available test tapes, containing 
a high-frequency tone for this pur- 
pose.) 

2. Bias Adjustment and Metering. 
Signal-to-noise ratio, high-frequency 
response, and distortion depend upon 
the amount of bias current fed to the 
record head. Over a certain range, 
which varies with type of record head 
and brand of tape, an increase in bias 
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current increases the amount of signal 
that can be recorded at a given amount 
of distortion. Conversely, it decreases 
the amount of distortion for a given 
level of recorded signal. An increase 
in bias current at the same time atten- 
uates treble response. Of course, a de- 
crease in bias current has the reverse 
effect. For a given head and tape there 
is an optimum bias setting which pro- 
vides the most satisfactory combina- 
tion of signal level (signal-to-noise 
ratio), distortion, and high-frequency 
resronse. To assure top quality re- 
cording, »ne should be able to adjust 
bias. Equally important, one should be 
able to meter the bias curren!, making 
certain that nothing has happened to 
change its value and thereby spoil a 
recording to one degree or another. 
Machines equipped with a record level 
meter usually provide a switching ar- 
rangement to enable it to be used to 
measure bias. 

3. Record Level Meter. The record- 
ist is always faced with the problem of 
setting record level high enough to af- 
ford a satisfactory signal-to-noise ra- 
tio, yet not so high as to produce 
discernible distortion. Most home ma- 
chines employ a neon lamp or “magic 
eye” tube to warn when record level 
causes excessive distortion. However, 
this type of “go-no-go” indicator has 
limited usefulness. Far more desirable 
is the so-called vu meter, which en- 
ables one to read record level relative 
to maximum permissible level. As em- 
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“PLUS” ‘FEATURES 
—e SECONDARY IMPORTANCE 


— 


Zs 


000 


cel- 


2% 


1% 


FEATURE REQUIREMENTS 
Speeds At least two, preferably 7.5 and 3.75 ips 
Number of tracks Dual. Single track where editing is important 
Heads Separate record and playback heads 
A-B switch Permits comparison of incoming and outgoing sig- 


nals 
Accidental erasure safeguard 
Tape start or stop 

Rewind or forward wind speed 
Head wear safeguard 


Automatic stop 


Inputs 

microphone. 
Mixing 
Outputs 

itor jack 
Equalization 


Noise Cancellation 


Erasure 


Safety interlock. Record position warning light 
Less than 1 second 

90 seconds or less for 1200 ft. reel 

Tape spaced away from heads during rapid wind 
Operates when tape breaks or runs out 


Minimum of two high-impedance inputs: “line” and 


also desirable 


Facilities for mixing at least two inputs, with sepa- 
rate gain control for each 


Output jack preceding internal power amplifier and 
tone controls, if any. 
if recorder contains own power amplifier. Mon- 


NARTB equalization at 15 ips. NARTB playback 
equalization available at 7.5 ips 


Means for minimizing noise produced in recording 


Erase head should completely eradicate previous 
recording 


Low-impedance microphone input 


Jack for external speaker 
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ployed in tape recording, the proper 
name for this type indicator is decibel 
meter. (The instrument becomes a vu 
meter when calibrated to read 0 for a 
signal which is a specified number of 
db above the standard reference level 
of 1 milliwatt across a 600 ohm load.) 
Usually it is set to read 0 when record 
level produces 1 or 2% harmonic dis- 
tortion at 400 cps. Sometimes it is set 
ahead about 8 db, that is, calibrated to 
read 0 for a signal 8 db below maxi- 
mum permissible level. This compen- 
sates for the fact that the pointer can- 
not follow transients with the rapidity 
of an electronic device, tending to lag 
by amounts up to roughly 8 db, de- 
pending on sharpness of the transient. 

(The writer feels that still better 
protection against over-recording could 
be had if the vu meter were supple- 
mented by an inexpensive electronic 
device such as a magic eye tube or 
neon lamp that responds instanta- 
neously to record level. Such devices 
would indicate maximum permissible 
record level.) 

Preferably, the record level indicator 
should be located after the equalization 
circuits used in recording, so that it 
accurately indicates the amount of 
audio signal applied to the tape at any 
frequency. In some cases, however, the 
meter precedes these circuits, so that 
it fails to adequately warn of distor- 
tion, especially at higher frequencies. 

4. Record Treble Boost Adjustment. 
The amount of record treble boost re- 
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quired to maintain extended and uni- 
form high-frequency response varies 
with amount of bias and variety of 
tape used. This is especially true at 
the upper end of the treble range. The 
more expensive tape recorders there- 
fore provide means for varying record 
equalization at the high end. 

To summarize, the primary require- 
ments of a home tape recorder intend- 
ed for high-fidelity use are: at least 
45 db, preferably 50 db, signal-to-noise 
ratio at the 2% harmonic distortion 
level; flat within +2 db over a range 
of at least 50-10,000 cps; timing accu- 
racy of .3% or better; wow and flutter 
not exceeding .3%; provision for azi- 
muth adjustment, bias adjustment, 
record treble boost adjustment, and 
metering bias and record level. 


Secondary Requirements 


Multiple Speeds. Although it is vir- 
tually taken for granted that home tape 
recorders provide two speeds—usually 
7.5 ips and 3.75 ips—this is not always 
the case. Some models have but one 
speed. On the other hand, there are a 
few with three speeds, and at least one 
with four. For most home service, a 
dual-speed machine operating at 7.5 ips 
and 3.75 ips fills the bill. 

At the present state of the art, fre- 
quency response out to 5000 cps or bet- 
ter is obtainable at 3.75 ips. This is as 
good as the quality generally available 
on AM broadcasts. Inasmuch as a tape 
recorder can offer considerably in- 


creased playing time at 3.75 ips, with 
fairly good frequency response and tol- 
erable sacrifices in terms of signal-to- 
noise ratio and tape motion, this speed 
is apt to see considerable service in 
uses where utmost quality is not im- 
portant. For example, it may be quite 
adequate for recording conversation, 
dance music, background music, etc. 
A standard 7-inch reel of regular tape 
provides over two hours of playing time 
at 3.75 ips. By using one of the long- 
playing tapes, the time can be extended 
to approximately 3% or 4% hours. 

Each tape speed requires different 
equalization in order to achieve maxi- 
mum practical frequency range and 
uniform response over this range. 
Therefore a multi-speed tape recorder 
should provide different equalization at 
each speed. Some recorders, however, 
fail to do so, with the result that fre- 
quency response suffers at one speed 
or the other, or both. 

Dual Track Recording. Most home 
tape recorders are equipped with heads 
that record and play back on slight'y 
less than half the width of the tape. 
This has the advantage of enabling two 
tracks to be recorded, on the upper and 
lower halves of the tape, thereby dou- 
bling the playing time obtainable from 
a reel of tape. Another advantage is 
that azimuth alignment is less critical 
and results of misalignment less seri- 
ous when half-track heads are used. 
In return, there is exacted the penalty 
of a reduction in signal-to-noise ratio 
on the order of 6 to 8 db. However, the 
design of tape recorders and the qual- 
ity of tapes have reached the point 
where it is possible to sacrifice some 
6 db of signal-to-noise ratio yet main- 
tain a satisfactory ratio for home pur- 
poses. Consequently, unless the home 
recordist plans to do considerable ed- 
iting, which is not feasible with dual 
track recording, he usually gains more 
than he loses by using a dual-track 
machine. 

Separate Record and Playback 
Heads. Virtually all home tape re- 
corders selling below $400 use the same 
head for record and playback. Al- 
though the design requirements for 
each function are different, this is not 
a key reason for having separate heads 
inasmuch as a head that meets the 
stringent playback requirements is usu- 
ally adequate for recording. The more 
important reasons for having separate 
heads are: (1) This makes possible im- 
mediate. monitoring of performance 
and therefore permits easier, faster, and 
more accurate adjustment of bias, 
azimuth, frequency equalization, etc. 
(2) This permits rapid A-B compari- 
son between the incoming signal and 
tape playback, so as to indicate whether 
satisfactory recording is taking place. 

A-B Switching. In order to facilitate 
comparison between the sound source 
and taped reproduction on a machine 
with separate record and playback 
heads, the recorder should contain 
means for switching the output and 
monitor jacks from the outgoing signal 
to the incoming one. Comparison may 

(Continued on page 152) 
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Here is a new problem for the service technician: 


hum bar and weaving caused by color telecasts. 


television transmitters confronts 

the service technician with yet 
another problem in his long list of 
receiver complaints. Ever since sta- 
tions began injecting the 3.58 mc. 
color burst frequency into their sig- 
nals, a floating hum bar and/or hor- 
izontal weave has made its appearance 
on many black-and-white TV screens. 
This is due to the out-of-step relation- 
ship between the color transmitter’s 
sweep and the supply frequency. 

Today, no receiver leaves the factory 
unless it can cope with this problem. 
But what of the millions of sets now in 
the field? Some, it is true, are hardly 
affected, depending on the degree of 
stability of the supply frequency. 
Others, unfortunately, react most an- 
noyingly, particularly many of the 
earlier models. 

Most stations now transmit their 
color burst even during monochrome 
telecasts. With the advent of color, it 
became necessary to lock the sweep to 
a crystal, rather than the 60-cycle line. 
Although supply frequencies today are 
remarkably stable, they cannot, of 
course, be perfect. And with the man- 
datory trend to free-running scan for 
color transmission, the slightest devia- 
tion can cause this asynchronous 
trouble even in modern receivers, un- 
less they are well-designed. 

Perhaps the most prevalent symp- 
tom is a dark, horizontal bar moving 
through the picture—usually upward. 
In appearance, it is somewhat akin to 
the standard hum bar, although much 


42 


Ti asynchronous operation of color 


narrower and not quite so black. Fig. 1 
illustrates an average condition. Not 
necessarily confined to monochrome re- 
ceivers, it may be detected in some of 
the early color sets as well. 

If the floating bar is not accom- 
panied by any horizontal weaving, 
chances are that the power supply rip- 
ple must be driven down to a lower 
level. This may sometimes be accom- 
plished merely by adding capacity 
across the output filter. In many cases, 
however, it will be found that piling on 
extra capacity does little to eliminate 
the bar. 

Employing the same technique on 
the input capacitor may also help, but 
if it doesn’t, try tuning the filter choke 
with a small electrolytic capacitor. De- 
pending on the inductance, a value 
somewhere between 2 and 10 zfd. 
should give results on the average 
chassis. See Fig. 2. Take care that cor- 
rect polarity is observed; the plus of 
the eapacitor must always connect to 
the input of the choke. Various values 


Fig. 2. An electrolytic capacitor may be 
connected across a TV set's low-volt- 
age supply filter choke as shown here, 
to reduce ripple which causes hum bar. 
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should be tried to obtain optimum re- 
sults, as evidenced by a lightening or 
disappearance of the dark bar. 

In severe cases, as, for instance, 
where some of the smaller power com- 
panies do not limit their frequency 
drift to the customary .1%, it will be 
necessary to drive down the hum to an 
amazingly low level. This may even 
call for a small choke—a half-henry 
or so—in series with the existing filter 
inductance, in which case the capacitor 
methods just outlined may be unneces- 
sary. If still required, however, it is 
preferable that both chokes be tuned 
as one unit. 

Examine lead dress carefully in the 
vertical deflection stages. While ob- 
serving the picture, use a probe to re- 
position the heater wiring in this part 
of the circuitry. Leads to the hold and 
linearity controls should be kept clear 
of any a.c. wiring. As a matter of fact, 
asynchronous pulses have been picked 
up from leads running from the recti- 
fier output to filter chokes and capaci- 
tors. 

Sometimes, in chassis employing the 
full-wave doubler circuit, the floating 
bar will darken or fade in sporadic 
fashion. When this condition occurs on 
a strong channel, a leaky charging 
capacitor in the low-voltage power 
supply is a likely suspect. Theoretical- 
ly, of course, a very slight leak always 
exists in electrolytics, with no harm 
done. But asynchronous operation 
seems to impose a greater demand for 
capacity balance between the two 
charging capacitors. 

While on the subject of leakage, 
heater-to-cathode difficulties should be 
explored. Tune the picture in and out 
with the fine tuning. If the bar disap- 
pears with the picture, a heater-cath- 
ode leak has developed in the local 
oscillator tube. Although this may be 
ever so slight, nonsynchronous opera- 
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tion compels replacement of the tube. 

When the tuner is not the source of 
trouble, try substituting vertical out- 
put tubes. A slight heater-to-cathode 
condition here may cause the trouble 
in question. 

While standard tests exist for the 
detection of heater-cathode leak, al- 
ways check this out by tube substitu- 
tion. Ordinarily all right, some of the 
accepted degrees of leakage are too 
great for asynchronous operation. Also, 
these tests will not detect modulation 
of the electron stream by the tiny 
magnetic field from some styles of 
heaters. Only by observing the picture 
as tubes are changed can the service 
technican be sure of his ground. 

If the dark bar persists, check the 
sync tubes next; also the vertical 
blanking triode, if the set employs one. 
Finally, the if. and video amplifier 
tubes should be replaced one at a time, 
in search of interelectrode leaks which 
ordinarily would not affect receiver 
performance. 

Occasionally, a vertical output tube 
such as the 6W6 will develop a heater- 
to-grid leak. At asynchronous opera- 
tion, this will show up as a faint, nar- 
row hum bar floating through the pic- 
ture, distorting vertical linearity as it 
moves from bottom to top. Pulling and 
stretching the picture severely, this 
horizontal bar will disappear only by 
changing the vertical output tube. Be- 
fore asynchronous operation became 
so prevalent, a slight heater-to-grid 
leak was usually tolerable in the ver- 
tical amplifier. Today, however, the 
picture has changed—literally! 

In cases where the picture has also 
developed a slight horizontal weaving 
motion, examine lead dress in the hor- 
izontal sweep stages. Pry the heater 
wiring around while you observe the 
picture. Make certain that leads to the 
a.g.c. and hold controls are not picking 
up a.c. or asynchronous pulses, as 
mentioned previously. 

Some chassis, notably vertical types, 
have their filter chokes very close to 
the picture tube, particularly the first 
models out. Instances have been found 
where this inductance had to be re- 
located so that its nonsynchronous 
magnetic field, however slight, would 
not cause horizontal weaving. Only 
tubes with deflection angles of 72 de- 
grees or less seem to be affected thus, 
for it requires a fairly strong field to 
influence a 90-degree beam. 

By the same token, power trans- 
formers have been found to radiate 
into the picture tube. As a matter of 
fact, it can be shown that this condi- 
tion accounts for most cases of hor- 
izontal weaving due to asynchronous 
operation. Even the 90-degree picture 
tube is not immune, if the transform- 
er is close. Unfortunately, this is so 
often the case, especially in earlier 
models. 

Fig. 3 shows a copper flux shield 
often employed to good effect in mini- 
mizing transformer radiation. Formed 
of flat stock about .020” thick, it 
should be wound closely around the 
periphery of the coil, with the endbells 
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removed. The junction of this single 
turn must be mechanically and elec- 
trically sound. 

Fig. 4 shows a transformer, to which 
such a shield has been added, ready 
for re-insertion in the chassis. Before 
making the flux shield, however, it is 
assumed that the service technician 
will have extended the transformer 
leads and tried it out farther away 
from the picture tube. Sometimes, 
merely re-orienting the unit will suf- 
fice, if this is physically possible. Of- 
ten, though, it may be a case of asyn- 
chronous currents being induced in the 
chassis, in which instance, of course, 
the flux shield is mandatory. 

There have been cases where stray 
flux from the power transformer in- 
duced a feeble voltage in a nearby ver- 
tical-scan transformer. With the trans- 
mitter locked to the 60-cycle line, as 
before color TV, there was no visible 
interference. However, when the sta- 
tion’s sweep equipment went to crystal 
control, the familiar dark bar began 
floating through the picture. A copper 
strap only .010” thick around the 
power transformer sufficed to kill this 
interference. 

Sometimes the service technician will 
run across a severe case of transform- 
er radiation—perhaps so great that it 
almost caused trouble before nonsyn- 
chronous operation. Now the copper 
strap may fall just short of correction. 
If so, a silicon steel band constructed 
of ordinary 24-gauge transformer iron 
will probably be required. Place the 
band around the transformer (see Fig. 
5) so that it can short out any stray 
flux escaping the copper hum strap. A 
transformer with both shields em- 
ployed will cure the worst offenders, 
no matter how severe. 

Some of the 15” color sets require this 
latter treatment, since they already 
employ the copper flux shield. Be cer- 
tain to make the steel band a snug fit, 
for its effectiveness will be retarded if 
it slips down and exposes part of the 
laminations. To be completely effec- 
tive, it must cover the entire stack. 

If a piece of silicon sheet steel is not 
readily available, a sheet of cold-rolled 
is better than nothing. Often as not, it 
will reduce the interference to a tol- 
erable level, particularly the use of a 
heavier piece. As in the case of the 


Fig. 3. Copper flux shield, .020” thick. 


Fig. 4. Low-voltage power supply trans- 
former shown with a copper flux shield 
used to reduce jits 60-cycle radiation. 


copper shield, the joint must be me- 
chanically and electrically sound. 

The picture interference discussed in 
this article will crop up anywhere, 
without warning, as more and more 
transmitters convert to color TV. 
Nothing can be gained by blaming the 
station; for if its composite signal is 
examined carefully as it enters the re- 
ceiver, no hum will be found. Neither 
will signal distortions of any kind be 
detected. 

The only pertinent criticism which 
may be levelled at today’s mode of 
transmission is that it demands of the 
manufacturer a better-performing set. 
And with asynchronous operation on 
the increase, and evidently here to 
stay, it is up to the service technician 
to improve existing receivers as the 
symptoms outlined herein arise. —30Q-— 


Fig. 5. Silicon steel band shown by itself and in use on a transformer. Such a 
band is used to help reduce a particularly severe case of 60-cycle radiation. 


43 


a-7 


~ 
+ ee ae 


x 
2 
* 


‘ tT 
T??T 
at? 

e 


ae Bo 
*~ ee 


<a oe SF 


Service Shops 


ere 


By MURRAY BARLOWE 


Barlowe Television 


Tubes on the shelf represent a sizable 


investment, too much "deadwood" can be 


ITH the introduction of new tube types every 
Wics: months, the maintenance of a working tube 
inventory has become a major problem. In our 
shop we have found it necessary to set up a per- 
petual tube inventory system to keep track of what’s 
being used and to let us know when to re-order. By 
building up a history over a period of months we 
have developed a “minimum quantity list” which is 
compared to our tube stock every morning. If a tube 
type falls below the minimum quantity indicated, it 
is immediately re-ordered. This list is reproduced 
here with the hope that it might serve as a guide 
for the shop owner, in setting up one of his own. 
The types and quantities listed are those used in 
what is probably a typical independent service shop 
in the New York City area and it would probably 
have to be modified somewhat for your local area. 
As an example, there aren’t any u.h.f. stations in 
our area and so it is unnecessary for us to stock 
tubes such as the 6AF4, 6AN4, etc. On the other 
hand, we maintain a minimum of 2 each of the tube 
types peculiar to color sets. We also stock 1 or 2 of 
each of the new type tubes as they come out and 
modify the minimum on our list as the demand 
builds up. Since we also do home and auto radio 
service you will note that we stock a fair quantity 
of the types used to service these sets. Our system 
is far from foolproof—we still find ourselves short 
occasionally, but the number of times that this hap- 
pens has been reduced considerably. Bear in mind 
that our inventory is checked daily. If yours is 
checked weekly or monthly you would have to in- 


dangerous. Here's a “lively” inventory. crease the minimum quantities accordingly. -—3Q- 
Type Quantity Type Quantity Type Quantity Type Quantity Type Quantity Type Quantity 
0Z4 5 5AU8 2 6BG6 = 6SBY7 1 7F8 2 12SK7 3 
1A7GT 1 5BK7 2 “BHE 1 6SC7 1 7G7 1 12SN7 4 
1B3 5 5T8 2 6Bu6 1 6SG7 1 7H7 l 12SQ7 3 
1H5GT 1 5V6 2 6BK7 3 6SH7 2 7N7 2 12V6GT 3 
1CA6 1 6AL5 5 6BL7 3 6SJ7 2 707 1 12X4 2 
INSGT 1 6AL7GT 2 6BQ6GT| 10 6SK7 3 7Y4 1 19BG6 4 
1R5 2 6AQ5 4 6BY6 2 6SL7GT 3 12AL5 1 19T8 1 
184 2 6AM8 2 6BN6 3 6SN7GT | 10 12AQ5 l 25BQ6GT 4 
185 2 6AN8 2 6BQ7A . 6SQ7 3 12AT6 3 25L6GT | 5 
1T4 2 6AQ6 2 6BZ7 4 6SR7 1 12AT7 6 25w4GT 3 
1U4 2 6AQ7 2 6BY5 3 6T8 3 12AU6 2 2525 l 
1U5 2 6ARS5 2 6C4 2 6U5 1 12AU7 10 25Z6GT 3 
“1 X2A 5 6AS5 2 6C5 l 6U8 4 12AV6 | 3 35A5 2 
304 1 6AS7G 2 6CB6 10 6V6GT . ‘12AV7 | 5 35B5 3 
305GT l 6AT6 5 6CD6 4 6W4GT 10 12AX4 3 es a tae 
384 2 6AU4GT 2 6CF6 2 6Ww6 4 12AX7 | 3 35L6GT 4 
3V4 2 6AUSGT 3 6CL6 2 6X4 4 12B4 4 35W4 2 
5U4 10 6AU6 10 6CU6 2 6X5GT 2 12BA6 3 35Y4 3 
5V4 3 6AVSGT 3 6DC6 2 6X8 3 12BA7 1 35Z5GT 5 
5Y3GT 4 6AV6 4 6E5 1 6Y6 2 12BD6 3 50A5 l 
3AL5 2 6AX4GT 3 6F5 1 7A7 1 12BE6 4 50B5 2 
3AU6 2 6AX5GT 2 6F6 2 TAF7 1 12BF6 4 50C5 2 
3AV6 2 6BA6 4 FHE 2 7AG7 1 12BH7 5 50L6GT 5 
3CB6 2 6BA7 1 635 3 7AH7 1 12BY7 3 50X6 2 
3CF6 2 6BC5 10 636 a 7AU7 2 12BZ7 2 5642 3 
3CS6 2 6BC7 2 6K6 6 7B4 l 12CU6 2 80 1 
4BOQ7A 2 6BD4A 1 6L6 1 7B5 1 12L6 2 117Z3 2 
5AM8 2 6BD6 3 6N7 1 7B6 1 12SA7 2 117Z6GT l 
5AN8 2 6BE6 5 6S4 4 7B7 1 12SG7 l 
5AQ5 2 6BFS 2 6S8GT 2 7C5 2 128H7 | 1 
5AT8 2 6BF6 2 6SA7 | 3 1F7 1 12837 2 
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ube Is your service shop as organized and 
. en 
“1 neat as those shown in these photos? ~ 
in : : 2 
10p HE pictures of well-organized, neat TV and ~_ 
bly radio service shops shown on this page were oii 
ea. taken in connection with a contest sponsored iii 
in by the Almo Radio Company of Philadelphia, —_ 
ock Pa., for the service shops in the area of its 10 —_ 
her stores. The object of the contest was to find the m4 
ibe neatest, most efficiently designed, and properly ed 
of equipped shops in southeast Pennsylvania, cen- in 
and tral and southern New Jersey, northern Dela- 
ind ware, and northeast Maryland. 
dio Not everyone could enter the contest and bene- 
ity fit from the generous prizes awarded, but all serv- 
em ice shop cwners can surely profit by improving ' r: . 
ort the appearance of their service shops to match 4 
ap- some of those shown here. One important reason 
ind for improving the appearance of a service shop 
is is to impress customers more favorably when 
in- they visit the shop. A neat and well-organized _ 
- shop inspires confidence in the company. 1€ P Saba 
However, an even more important reason for | ee oe 
having a neat and well-organized shop is the le ; es : 
uantity added efficiency and savings in time that such a 4a) a 
shop can bring. How would your shop compare 
3 with the ones shown here? e 
4 i 
3 
3 eS 
) K 
4 
1 
4 
5 Top right. The well-organized TV and radio serv- 
a ae ice bench shown here is in the independent shop 
eee ee of Fenton Appleby of Millville, N. J. Note the 
l neat array of tools, each mounted exactly in its 
ae” jae place. The bench is well lighted and all test 
ter equipment is on shelves, leaving space to work. 
3 Above right. This is part of the shop of Bob 
i or. & Eddie Television, of Vineland, N. J. A mini- 
tae mum of essential test equipment is spread out 
4 on the bench; rather, a complete stock of elec- 
5 tronic components and tools are kept close at 
hand emulating production lines, with most 
3 of the instruments located at a test center. 
5 
i jos Above left. This particular shop impresses all 
a customers immediately with its business-like or- 
2 ganization and neatness. This is the Overbrook 
oe Radio Co. of Philadelphia, Pa. Each working 
ae bench has its own complete set of test equip- 
5 ment and service data: each bench has adequate 
e work space and work area for the technician. 
3 Left. A limited amount of floor space for work 
l benches and set storage is utilized very effi- 
x ier ciently by the World Television Service Co. of 
Philadelphia, Pa., as shown here. Built-in pic- 
1 ture tubes and speakers are applicable to TV 
— and radio chassis brought in without their own. 
ws a ee <a od aa 
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Fig. 1. The composite TV picture (right) shows the effect of using a 
6BY4 tube (shown above) as an r.f. u.h.f. amplifier. The left half 
of the TV screen shows snowy u.h.f. reception, the right half 
is the same channel only now the new u.h.f. amplifier is in use. 


By 


D. D. MICKEY, JR. and J. W. RUSH 
General Electric Company 


Here's data on a new tube for use in u.h.f. tuners 
that may show up shortly in u.h.f.-v.h.f. TV sets. 


u.h.f. TV reception may be on the 

way, giving u.h.f. telecasting a bet- 
ter chance for survival. The develop- 
ment of a new type of receiving tube 
and a tuner in which it can be used as 
an inexpensive u.h.f. amplifier should 
result in an entirely new type of u.h.f.- 
v.h.f. set. 

These new sets, now on the drafting 
boards of many large manufacturers, 
will use a tiny ceramic tube and the 
sooner the service technician gets to 
know it the better. This tiny tube does 
not look at all like the tubes that the 
service technician sees in sets today. The 
6BY4 (Fig. 1) looks like a small ceram- 
ic capsule about %¢ of an inch in diam- 
eter and %g, of an inch long. It is 
designed to be mounted in special clip- 
type sockets, and is used as an r.f. am- 
plifier for both v.h.f. and u.h.f. bands. 
This tube, about the size of a lead 
pencil eraser, has characteristics that 
makes it possible to manufacture a 
u.h.f.-v.h.f. tuner which will increase 
the service area of the television sta- 
tion. 

At first glance, the 6BY4 doesn’t 
look like a tube at all, but a study of 
Fig. 3 will show that it has the grid, 
plate, and cathode of any triode. This 
tube is composed of alternate rings of 
ceramic and metal, stacked together 
and then brazed into one solid, sturdy 
structure. 

At the bottom of the tube are two 
buttons, through which power is sup- 
plied to the coiled heater. Directly 
above the heater is the disc cathode 
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supported by a thin metal foil cylin- 
der. This cylinder is just about the 
diameter of a lead pencil lead. The 
grid is composed of fine wires, 0.0003 
inch in diameter, stretched across a 
tungsten washer, with a pitch of near- 
ly 1000 turns-per-inch. The anode con- 
sists of a stud, welded to a flat metal 
contact disc, and projecting down into 
the tube to provide the correct grid- 
to-plate spacing. 

This general type of tube construc- 
tion is called planar construction, since 
all of the active parts of the tube ele- 
ments are in the form of flat planes. 
This is in contrast to most ordinary 
receiving tubes, whose elements are ar- 
ranged in the form of cylinders. Planar 
construction is used in high-frequency 
tubes since it provides a means of,mak- 
ing a direct low inductance connection 
to the active elements of the tube. Low 
inductance internal connections are re- 
quired at u.h.f. to obtain high gain and 
good noise figures. This planar con- 
struction also provides good isolation 
of the input of the amplifier from the 
output, thus reducing the possibility of 
regeneration or oscillation, and there- 
fore providing stable operation. 

The extremely close electrode spac- 
ings used in the 6BY4 contribute to 
the high-frequency performance by in- 
creasing the transconductance and re- 
ducing electron transit time effects. 

The essential characteristics of the 
6BY4 are: 

Heater voltage—6.3 volts 

Plate voltage—200 volts 

Cathode resistor—200 ohms 


Tube 
for U.H.F. TV 


Plate current—5 milliamperes 

Amplification factor—100 

Transconductance—6000 micromhos 

Power gain (at 900 mc.)—15 db 

Noise figure (at 900 mc.)—8 db 

The noise figure, a measure of the 
signal-to-noise ratio of the tube, is one 
of the most important characteristics 
of an r.f. amplifier since it determines 
the amount of snow on the screen 
when the television receiver is tuned 
to a distant station. A decrease of 3 
db in the noise figure of an r.f. ampli- 
fier is equivalent to doubling the trans- 
mitter power, so it is easy to see that 
the easiest way to extend the range of 
the television transmitter service area 
is to improve the noise figure of the 
receiver. 

The tube socket or holder for this 
little ceramic tube can take several 
forms, depending to a great extent 
upon the particular application. For 
high-frequency use, the socket induc- 
tance and the amount of shielding pro- 
vided between the input and the output 
of the circuit become important, as 
well as the internal inductances that 
were mentioned earlier. Since the 
6BY4 is intended primarily for v.h-f. 
and u.h.f. service, the type of socket 
shown in Fig. 4 gives the best results. 
Directly above the tube is a metal 
shield that is clamped over the surface 
of the chassis to aid in the shielding. 
In this circuit, the tube is used as a 
grounded-grid amplifier and this shield 
helps to effectively ground the grid 
from both top and bottom. This ar- 
rangement insures proper low lead in- 
ductance and good input-output isola- 
tion. 

Since the 6BY4 is quite a new tube, 
very little production circuitry has yet 
been designed around the tube. To 
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illustrate how the tube might be used 
in a u.hf. tuner, the circuit of Fig. 2 
is presented. Fig. 4 is a photograph of 
a tuner using this circuit. The input 
or antenna side of the r.f. amplifier is 
tuned to provide a match to the an- 
tenna. The plate circuit or output side 
of the 6BY4 stage is tuned to provide 
the proper selectivity for the desired 
channel. In addition to providing se- 
lectivity for the desired channel, the 
use of the 6BY4 amplifier stage ahead 
of the conventional crystal mixer stage 
offers several other advantages. The 
Federal Communications Commission 
is beginning to look very critically at 
tuners, both v.h.f. and u.h.f., with re- 
spect to undesirable radiation. The de- 
sign of the local oscillator and also the 
input circuitry of the receiver general- 
ly determines how much local oscil- 
lator signal is fed back into the 
antenna. The selectivity of an r.f. am- 
plifier, and also its negative ‘“back- 
ward gain” (that is, the gain from the 
plate circuit back to the input circuit), 
keep oscillator energy at the antenna 
terminals to a min mum. 

An r.f. amplifier for u.h.f. use must 
provide not only better selectivity and 
improved oscillator isolation, but also 
better performance. When one thinks 
of performance he immediately thinks 
of a television picture containing less 
snow. The noise figure of a television 
receiver means little to the average 
television viewer, but he does know 
that he enjoys his TV receiver more 
when he has less snow to hide his fa- 
vorite program. Thus, instead of illus- 
trating performance in decibels of 
noise figure, the photograph of the TV 
screens in Fig. 1 indicates the typical 
picture improvement obtained with the 
use of a microminiature r.f. amplifier. 
The left side of the test pattern is a 
photograph of the picture received by 
a receiver using a conventional crys- 
tal-mixer type of u.hf. tuner. The 
right side of the photograph is the 
same signal amplified by a 6BY4 ampli- 
fier stage placed ahead of the crystal 
mixer. The level of the TV signal syne 
pulse is the same for both sides of the 
picture, that is to say, the over-all gain 
of the television receiver was adjusted 
to provide exactly the same gain 
when the r.f. amplifier was added to 
the receiver. Thus the picture im- 
provement is due entirely to the im- 
proved noise figure of the r.f. amplifier 
stage compared with that of the crys- 
tal mixer. 

The 6BY4 represents something new 
and different in the field of tube de- 
sign and thus will require application 
and servicing considerations that are 
somewhat different from those of the 
standard glass and metal tube types. 
Used as an r.f. amplifier for both v.h.f. 
and u.h.f. bands it promises simplicity 
of design and superior performance. 
With its high performance capabilities 
it will find many other applications in 
addition to television. The general 
mechanical philosophy of microminia- 
ture ceramic tubes is in accordance 
with the new concepts of small, com- 
pact printed circuits with solder-in 
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Fig. 2. A u.h.f. tuner circuit using a 6BY4 r.f. amplifier, crystal mixer, and a 
6AF4A vacuum-tube local oscillator. The r.f. amplifier is of grounded-grid type. 


components, and its rugged construc- 
tion and heat resistant materials open 
new applications where heretofore vi- 
bration, shock, and high temperature 
made tube operation difficult. Devel- 
opment of this tube represents a mile- 
stone on the road of electronics his- 
tory. 

Although these tubes are radically 
different in appearance from that of 
conventional tubes, they actually are 
subject to some of the same defects, 
though less frequently. The heater may 
burn out or cathode emission decrease. 
The chance of elements shorting is de- 
creased because of the rugged-type 
construction. As far as gas in the tube 
causing defective operation, an inter- 
esting phenomenon exists. The ele- 
ments of this tube are made of tita- 
nium metal which has the property of 
absorbing gases when hot. Thus, the 
tube itself is able to eliminate this 
source of trouble. All of these factors 
lead to the conclusion that these tubes 
will not require frequent replacement. 

Any experience with ultra-high fre- 
quency circuitry indicates two things. 
One, the circuit element positioning is 
extremely critical. A slight moving of 
an inductance or wire from its original 
position will cause trouble. The second 
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Fig. 3. Cutaway drawing showing 
the internal consiruction of the 6BY4. 


factor is that the type of components 
used are relatively rugged and not sub- 
ject to frequent breakdown. Therefore, 
the tuners using the 6BY4 will prob- 
ably be fairly troublefree, but, handle 
them carefully. —30- 


Fig. 4. Developmental model of a u.h.f. tuner using the 6BY4 in a clip-in socket. 


By JAMES A. McROBERTS 


The tuning mechanism and circuits of the search-type 
auto radio tuner are somewhat unusual. Here is an 
explanation of a typical system with servicing hints. 


mechanical and electronic require- 

ments, servicing of signal-seeking 
or “search” tuners is not difficult. 
These auto radio tuners incorporate 
an electronic and mechanical system 
which enables the operator to select 
the stations he desires by depressing a 
single bar. 

Fig. 1 shows the principal mechani- 


Ameen with a foreknowledge of the 


cal details of one such device. A power 
spring forces the planetary arm to 
move the core bar carrying the cores 
of the radio tuning coils (for the oscil- 
lator and mixer) out of the coils 
towards the high-frequency position. 
An arrow between the coils denotes di- 
rection of motion. Unless stopped, a 
lobe of the planetary arm closes the 
limit switch at the extreme high-fre- 
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quency position, energizing the sole- 
noid. The solenoid returns the mech- 
anism to the low-frequency end. 

Now the mounting spindle carrying 
the planetary arm also has a gear on 
it driving a clockwork mechanism 
which terminates in a paddle wheel. 
(A friction or worm-gear drive permits 
manual tuning on many models.) The 
escapement provides a means of stop- 
ping the motion of the planetary arm; 
as can be seen in Fig. 1, the relay 
armature engages the paddle wheel 
blades whenever the relay is de-ener- 
gized. If the relay pulls its armature 
away, then the paddle wheel and the 
entire tuning assembly is free to sweep. 

An initial test of this system is to 
pull the relay stop or armature out of 
the paddle wheel and then apply pow- 
er and see if the sweep operates and 
returns properly. If not, search for the 
cause. An open solenoid, or a limit 
switch that does not close, will prevent 
the mechanism from returning to its 
starting position. If the mechanism 
sticks or the spring becomes discon- 
nected, the device cannot sweep. 
Sometimes the limit switch may be 
loose in its mounting so the planetary 
arm lobe cannot close it. Simple in- 
spection will reveal these troubles. A 
further test is to mechanically manipu- 
late the relay armature to ascertain 
if the action of the planetary arm can 
be stopped. 

Over-all action of the electronic cir- 
cuit of a typical signal-seeking tuner 
may be explained by the schematic 
diagram of Fig. 2. Assuming that the 
mechanical and electrical elements are 
behaving properly, there remains the 
problem of energizing and de-ener- 
gizing the relay which mechanically 
allows the mechanism to sweep or 
stops it. 

Initially, the relay is energized with 
the first depression of the actuator 
switch. In this position, the cathode of 
the d.c. amplifier section of the trigger 
tube is at ground potential and that 
tube section conducts. Also, the relay 
stop (see Fig. 1) is pulled away from 
the paddle wheel ard the tuning mech- 
anism operates. 

When a fairly strong station is in- 
tercepted, a negative a.v.c. voltage 
from the a.v.c. tube is fed to the con- 
trol grid of the d.c. amplifier, decreas- 
ing the current through this tube. This 
so affects the voltages on the elements 
of the relay section of the tube that 
conduction in that section is decreased 
sufficiently to cut out the relay and 

(Continued on page 164) 


poem 

Fig. 1. Mechanical and electrical sec- 
tions of a typical search-type auto radio 
tuner. With the relay energized and the 
armature or “stop” free of the paddle 
wheel, the planetary arm turns under 
the force of the spring, changing the po- 
sitions of the cores in the tuning coils. 
When a station is encountered, the re- 
lay is de-energized, stopping the paddle 
wheel and the planetary arm. If no sta- 
tion is encountered the arm will move 
until it closes the limit switch activat- 
ing the solenoid which pulls the plane- 
tary arm back to its starting position. 
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issue, this series of articles will 

cover the design of a complete tape 
music system for the home. Starting 
with a relatively inexpensive tape deck 
(providing playback only), details will 
be given on how to add the necessary 
heads and electronic equipment so that 
eventually the builder will have com- 
plete stereophonic record and playback 
facilities, for home use, at a relatively 
low cost. 

The Viking FF75 tape deck was se- 
lected as the basic unit since it is com- 
paratively inexpensive and _ provides 
the requisite facilities for mounting the 
additional heads, easily and inexpen- 
sively. Other tape decks can, of course, 
be used providing the head equaliza- 
tion is properly adjusted and that it is 
compatible as far as adding the extra 
heads. 

If the user selects the FF75 monau- 
ral playback tape deck, the require- 
ments for playing back recorded tapes 
are fully met. This unit is equipped 
with a single head. The length of the 
head gap is approximately .00015”. At 
a tape speed of 7.5 ips, which is the ac- 
cepted standard for recorded music 
tape, the resolution capability of this 
head extends to at least 14,000 cps 
without resorting to excessive equal- 
ization in the preamplifier. 

It might be noted here that with this 
or any other tape deck, monaural play- 
back is possible using any of the more 
complex stereo or record-playback 
multiple head models. The basic FF75 
was specified here merely because it 
is a minimum package for the specific 
job. If desired, a model FF75-L, incor- 
porating a tapelifter, could be substi- 
tuted. The tapelifter, as the name 
implies, lifts the tape from the heads 
in the “fast forward” and “rewind’’ 
modes, eliminating the high-frequency 
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¥ WAS pointed out in last month’s 


Although this is the commercial 
version, your home-built unit could be 
made to look and operate much like this one. 


Playback Preamplifier 


shin 


‘ 
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s You Can Build 


JOHN L. MacALLISTER 
Viking of Minneapolis 


Part 2. To obtain quality reproduction from your tape unit 


you will need a playback preamp. There are three choices— 


either buy or build your own unit or add proper equalizing 


network to your present preamp. Here are all the details. 


chatter caused by the tape passing the 
head at high speed. 

This article covers the playback pre- 
amplifier. However, before we get into 
the technical details, let’s review one 
important point. If playback only is 
desired, all that is required is a pre- 
amplifier incorporating the proper cir- 
cuit equalization (assuming you have 
the deck, power amplifier, and a speak- 
er system). 

If stereophonic playback is the final 
goal, two preamplifiers, one for each 
channel, will be required. If record 
and playback are desired at the outset, 
it would not be necessary to use a sep- 
arate preamplifier as described herein. 
Instead, the user should build the com- 
bined record-playback preamp and bias 
oscillator that will be described in next 
month’s article. 


The Preamplifier 


Two, or possibly three, alternatives 
are provided in the matter of a pre- 
amplifier. The first, and possibly most 
attractive, alternative would be to use 
an existing phono-preamplifier provid- 
ing it has an unused equalization posi- 
tion that can be altered to give the 
required equalization setting. 

Let’s take, as an example, the man 
who owns an all-purpose phono-pre- 
amplifier which provides adequate gain 
for tape, but doesn’t include correct 
equalization for NARTBrecorded tapes. 
The prospect of modifying this ampli- 


fier for use with tape would certainly 
be the most attractive of the three al- 
ternatives to be suggested. 

First, however, let’s delineate the re- 
quirements for a good tape preamplifier 
to make sure this phono-preamplifier 
will be suitable. In playback of record- 
ed music tapes the head output will 
average approximately 1 to 3 mv. (A 
head manufacturer is apt to rate his 
product at 5, or even 10 mv., but this, it 
must be realized, is with tapes recorded 
to saturation.) A one-volt output will 
be required from the preamplifier in 
order to drive the average music system 
amplifier to normal output. This, in 
itself, represents a gain of approximate- 
ly 50 db. It will be shown also, that at 
least an additional 25 db of gain will be 
dissipated in a properly designed equal- 
izing network. Thus, the net require- 
ment is for approximately 75 db of gain 
before equalization. This gain can be 
provided by a pentode voltage ampli- 
fier, followed by a single triode, or by 
three triode stages. Two triodes usually 
fall just short of the mark. 

The second possibility would be to 
construct a suitable preamplifier using 
the circuitry suggested in the article. 
All of the components except the 
transformer (7) are readily available 
at electronic supply houses. 

The third, and possibly simplest way, 
would be to purchase a _ tailor-made 
unit. Excellent general purpose ampli- 
fiers featuring NARTB tape equaliza- 
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Fig. 1. Record-playback response characteristic of Dynamu 75-1 
(Constant current recording, unequalized playback.) 
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Fig. 3. (A) Equalization for a triode am- 
plifier and (B) for a pentode amplifier. 


tion, in addition to the various phono 
equalization characteristics, are now 
available. A preamplifier designed ex- 
pressly for a tape system, such as the 
Viking PB60 preamplifier described 
here, may be purchased for $24.50 
as a plug-in-and-play accessory. 

Next, let’s look at the equalization 
characteristic which is required. 


The NARTB Standard 


Most manufacturers of tape heads 
provide a response curve which, except 
for slight departures in frequency 
range or linearity, has the general con- 
formation shown in Fig. 1. This, it 
should be pointed out, is the over-all 
record and playback characteristic of 
the head, based on constant current 
recording on tape, and subsequent un- 
equalized playback of the tape. 


SKC. OKC. ISKC 20 30) «650 100 


To obtain this*curve a sine wave is 
applied to a given head at constant 
current and at selected chromatic test 
frequencies. The output is recorded on 
tape. The same head is then used with- 
out equalization to play back the re- 
corded track. The head output at these 
several frequencies serves for plotting 
the curve shown. 

This curve at 7.5 ips, it will be seen, 
can be divided into three segments. It 
shows a rising characteristic from ap- 
proximately 30 cycles, a short plateau 
of approximately flat response, and a 
descending response’ characteristic 
thereafter. Secondary curves (shown 
dotted) indicate the performance of 
the same head at 3.75 ips and 15 ips, 
respectively. 

The 6 db-per-octave rise displayed 
over the first segment is typical of all 
record-playback heads. The increase 
results from the fact that with the 
current held constant, doubling the 
frequency results in doubling the volt- 
age at the head. This, therefore, is 
merely a uniformly rising character- 
istic. The point of departure between 
representative heads is the plateau at 
which the response levels off. This can 
be described as the region of maximum 
response and is determined almost en- 
tirely by the length of the head gap 
and the tape speed. 

The head output then decreases very 
sharply as the frequency becomes such 
that the length of the head gap ap- 
proaches the length of a wavelength 
on the recorded tape. There are some 
lesser contributing factors such as 
losses due to eddy currents, I°R losses, 
etc., but, in general, this falling off 


Fig. 4. Response characteristics of PB60 preamp. Broken lines indicate range of unit. 
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Fig. 2. A typical pre-NARTB equalization characteristic. Since 
there was no standardization, this varied widely in industry. 


in response can be termed a “wave- 
length” loss. 

One other irregularity or loss ap- 
pears on this curve, i.e., the falling off 
below approximately 50 cycles. This is 
customarily referred to as a “wrap- 
around” loss. It begins at the frequen- 
cy where the length of a wavelength 
on the recorded track exceeds the 
length of the head itself. This too can 
be compensated for, but may well be 
ignored, since it represents only a neg- 
ligible loss at the commonly usable 
audio frequencies above 30 cycles. 

Prior to the adoption of the NARTB 
standard, tape recorder manufacturers 
solved the problem of equalization in 
accordance with their own individual 
preferences. The most common prac- 
tice was to halve (approximately) the 
equalization requirement, as shown in 
Fig. 2, attenuating the middle range 
by a factor of fifty per-cent in re- 
cording and the balance during play- 
back. This entails a minimum of cir- 
cuitry; the same equalization network 
suffices for both recording and play- 
back. The disadvantage, however, is 
that such a system provides a smaller 
dynamic range, since it does not pro- 
vide for pre-emphasis at the higher 
frequencies to compensate for the de- 
creasing retention characteristic of the 
tape itself at these frequencies. As a 
result, the tape is likely to be over- 
loaded at the lower frequencies in an 
effort to obtain sufficient high-frequen- 
cy response. 

The NARTB standard has been thor- 
oughly covered in the article “Why the 
NARTB Curve for Magnetic Tape?” 
by W. E. Stewart (June 1955 issue) 
and is too involved for explanation 
here, but briefly it amounts to this. It 
was decided that the optimum means 
would be to compensate for the “‘wave- 
length loss,” as well as the high-fre- 
quency deficiencies of the tape itself 
during the recording process, and to 
compensate for the 6 db-per-octave 
rise to the region of maximum re- 
sponse during the playback half of the 
cycle. This provides flat response for 
the over-all record and playback cycle, 
and at the same time provides maxi- 
mum dynamic range. 

Actually the current NARTB stand- 
ard, as established, applies only to 
tapes recorded at a speed of 15 ips; 
however, at 7.5 ips it is only necessary 
to increase the pre-emphasis slightly 
at frequencies above 3000 cycles. 

In the preamplifier, therefore, it is 
necessary only to compensate for the 
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6 db-per-octave slope from 30 to 2500 
cycles. The preamplifier response char- 
acteristic which accomplishes _ this 
function is shown in Fig. 4. 


Equalization for Existing Units 


The actual circuitry employed in 
various commercial preamplifiers is too 
varied to permit individual treatment, 
but if schematics are available for ref- 
erence it is not difficult to trace the 
circuit for a given switch setting, re- 
move existing equalization compo- 
nents, and replace them with an RC 
network having the proper values. 

Practically all commercial preampli- 
fiers of recent vintage fall into one of 
two types; amplifiers employing tri- 
odes (or double triodes) such as 12AX7, 
6F5, 12AY7, 6AV6, or 6AT6 tubes, or 
amplifiers employing pentodes such as 
the 5879, 6J7, or 6AU6 tubes. Fig. 3A 
shows the RC network required to pro- 
vide a 6 db-per-octave equalization 
characteristic using triode amplifiers, 
and Fig. 3B shows the RC components 
required for pentodes. The tables pro- 
vided beneath these diagrams indicate 
the correct component values for given 
values of plate load resistors common- 
ly used. 

It should be pointed out that if an 
inverse feedback loop is employed, the 
effect of an equalizing network insert- 
ed within that loop is not practical 
unless the feedback loop itself is re- 
designed or removed. Similarly, in 
some preamplifiers equalization is de- 
rived by means of frequency discrim- 
inating feedback loops. In such cases 
it is more practical to build the pre- 
amplifier described here than to at- 
tempt redesign of the equalization cir- 
cuit. 


Building a Preamplifier 


The preamplifier circuit, shown in 
Fig. 6 and described here, is equivalent 
to that of the Viking PB60, designed 
for use with the Viking decks and, con- 
sequently, the “Dynamu’”’ heads. How- 
ever, since the equalization is variable 
over approximately a 14 db range at 
10,000 cps, the same circuit can be 
used satisfactorily for any of the cur- 
rently-available heads. 

A type 5879 pentode amplifier was 
selected as most suitable for the first 
amplifier stage because of its inherent 
low noise level and freedom from mi- 
crophonics. Following this pentode am- 
plifier stage, one section of a 12AX7 
double triode is employed as a voltage 
amplifier. The other section of the 
12AX7 tube is used as a cathode-fol- 
lower output stage. 


Construction 


Since the preamplifier must operate 
from a very low signal level and pro- 
vide high gain, good design and careful 
construction are essential. The input 
circuitry must be completely isolated 
and shielded from the a.c. components. 
One hundred per-cent shielding must 
be employed if the preamplifier is to 
operate satisfactorily in proximity to 
the tape deck. 

A photograph of a Viking PB60 pre- 
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Fig. 5. Internal view of the commercial version. Your home-built unit can dupli- 
cate this design but, as suggested in article, the housing should be made larger. 


amplifier with shield cover removed is 
shown in Fig. 5. Individual shield and 
chassis elements are shown in Fig. 7. 
A conventional stock-chassis and panel 
layout could be used as well in dupli- 
cating the circuit; however, the metal 
work shown here is not extensive and 
the design should be given considera- 


tion by the home-builder. The design 
was dictated primarily by the require- 
ment for a minimum size package, 
total shielding, and, of course, adapt- 
ability to economical production. The 
home-builder using this same design 
would do well to “let-out” the dimen- 
(Continued on page 159) 
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Ri, Re—2.2 megohm, 2 w. res. 


Rs—330,000 ohm, 1/2 w. res. 

R;—25,000 ohm linear taper pot 

Rs—500,000 ohm “C”’ taper pot 

Rs—1200 ohm, 1 w. res. 

Rz, Re—100,000 ohm, 1/2 w. res. 

Rs—22,000 ohm, ¥/2 w. res. 

Rw—6800 ohm, 2 w. res. 

C:r—50 ufd., 50 v. elec. capacitor 

Ce-C7>—20/20 ufd., 250 v. elec. capacitor 

Cs, Ciy—.01 fd. paper or ceramic capacitor 

Cs—25 yufd., 25 v. elec. capacitor 

Cs—.047 pufd. paper capacitor 

C»—30 ufd., 350 v. elec. capacitor 

Co*—1000 ufd., 15 v. elec. capacitor 

J:i—Double phono jack 

SRi*—500 ma. full-wave rectifier (Sarkes Tar- 
zian No. 304 may be used) 
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T:—Trans. 180-0-180 v. @ 8 ma.; 6.3 v. @ 
5 amp.; 6.3 v. @ .6 amp. (Available from 
Viking of Minneapolis, 3520 E 43rd. St., 
Minneapolis 6, Minn. for $3.75 each. No 
commercial equivalent available) 

Vi—5879 tube 

V2—12AX7 tube 

Vs—6X4 tube 

Note: Viking will supply escutcheon plates like 
that shown on the commercial model for a 
nominal fee. See address under T1. 

* Required only if builder wishes to put d.c. on 
the heaters in order to obtain greater signal- 
to-noise ratio. See text. 
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The current widespread use of two-way radio equipment makes 
the servicing of such gear profitable for the technician. 


radio communications equipment, the 

limiting factor governing maximum 
coverage of the entire system is the 
transmission range of the mobile units. 
No matter how powerful the base sta- 
tion transmitter, two-way communica- 
tion cannot be accomplished if the mo- 
bile units cannot “get in.’ With the 
dual handicaps of unpredictable terrain 
and comparatively inefficient antennas, 
these transmitters must be operating 
at peak efficiency if any results at all 
are to be expected. 

Proper tuning and loading of the 
transmitters is absolutely essential. 
Many technicians, accustomed only to 
receiver servicing, have encountered 
difficulty when taking over mainte- 
nance work on this type of system. The 
actual tuning of the _ transmitters, 
bringing the different stages into reso- 
nance, is not too difficult. Test jacks 
are provided in all makes of commer- 
cial transmitters, so that each stage 
may be tuned to peak efficiency, if the 
proper test equipment is used. The 
actual loading of the final stage, while 
comparatively easy if the proper test 
equipment and techniques are used, is 
another matter. 

The transmitters usually comprise a 
crystal oscillator stage, generally a 
Pierce, a modulator for FM, and 
enough frequency-multiplier stages to 
reach the assigned operating fre- 
quency. Jacks and test points are pro- 
vided in the grid returns of each stage, 
so that grid current may be measured. 
(Refer to the author’s article, ‘““Meter- 
ing Circuits for Tuning V. H. F. Trans- 
mitters,” RapIo & TELEVISION NEws, 
February, 1956 issue.) Tuning these is 
merely a matter of adjusting each 
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stage for a peak reading. This pro- 
cedure differs somewhat in detail from 
set to set, according to the manufac- 
turer, but basically, all are identical. 
With the voltage amplifier stages all 
set up to deliver a maximum signal to 
the final grid or grids, all that remains 
is to get the maximum amount of 
power out into the antenna itself. 

This is fundamentally a matter of 
matching the antenna’s resistance, im- 
pedance, and capacitance, etc., to the 
final stage of the transmitter, so that 
maximum power will be transferred to 
the actual antenna to create the maxi- 
mum radiated field intensity around 
the rod. For the basic principles of this 
process, see any good text on funda- 
mentals, such as the “ARRL Hand- 
book.” Loading details are included in 
the instruction manuals which accom- 
pany each transmitter. It is best to 
follow these as closely as possible with 
respect to procedure. They must be 
consulted for location of the various 
adjustments. 


Fig. 1. Typical plate current for the final 
stages. As plate coil is tuned across reso- 
nance, plate current falls, then rises to 
original value. Correct tuning is at the bot- 
tom of the dip, as explained in the article. 


fr 


MAX, Ip 


olP 


Be very sure to check the instru- 
ments specified for the measurements: 
failure to do so can lead to trouble, es- 
pecially if several different makes of 
equipment are being serviced. Motor- 
ola, for instance, uses a 50-va. meter 
to check final plate current, with a 
very small (1-ohm) shunt: RCA and 
G-E measure the final plate current 
directly, using a 300-ma. meter. If the 
50-ua. movement should be connected 
into the circuit in place of the 300-ma. 
meter—no comment. The manuals will 
also give the proper value of plate cur- 
rent for rated output. RCA’s 60-watt 
mobile transmitter, with a pair of 
807’s for instance, draws 200 ma. at 
rated output. 

To make the final loading adjust- 
ment, after all previous stages are 
tuned, first turn the “Tune-Operate” 
switch, if one is provided, to “Tune.” 
(This lowers the plate voltage applied 
to the final stages, preventing damage 
to the final tubes during adjustment.) 
The antenna should be connected. Turn 
the “Ant. Loading” adjustment, which 
may be a variable capacitor or a small 
link of only a half-turn, into its far- 
thest “out” position, minimum loading. 
This removes the load from the final 
stage, making the dip easier to locate. 

Now, the final “tank” coil must be 
brought into resonance with the signal 
being fed to it from the driver stage. 
As this coil approaches resonance, the 
plate current will show a decided drop 
until, at resonance, the current should 
be a minimum. (See Fig. 1.) This is 
because the signal is causing the plate 
tank coil to have a heavy circulating 
current and the impedance is reaching 
a maximum. This dip is the point of 
resonance. Normally, this reading will 
be approximately half of the maximum 
current. (Full load current, 200 ma., 
dip about 100 ma.) 

Continue tuning past the dip, until 
you are sure that the actual dip has 
been found. The current will rise rap- 
idly on both sides of the actual dip. If 
no dip is found, go back and recheck 
the tuning of preceding stages. It is 
possible, in some cases, to hit the 
wrong harmonic in a frequency-multi- 
plier stage, which will give ycu some 
readings on following stages but throw 
the final signal far out of range of the 
final tank coil. While this is not a 
common trouble, still the possibility of 
its occurring should not be overlooked. 
Check the signal on the final grids for 
equality if the transmitter uses push- 
pull output. If too far off, rebalance, 
by adjusting the trimmers provided. A 
difference of over three or four units is 
too much: re-adjust. Now, slowly ad- 
vance the “Ant. Loading’’ adjustment, 
bringing the link closer to the tank 
coil, or closing the capacitor. The plate 
current should rise. Next, recheck the 
dip in the plate current: it should still 
be there, but should be a good bit 
“shallower” than before. Turn the 
“Tune-Operate” switch to “Operate” 
and adjust the current for the rated 
value, such as the 200 ma. mentioned 
previously for the two 807’s. 

(Continued on page 158) 
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Precautions 


By MILTON S. KIVER* 


combination of ruggedness and fra- 

gility. It is, for example, far more 
rugged physically than even the most 
powerfully-built vacuum tube, capable 
of withstanding centrifugal forces with 
accelerations as high as 31,000 g and 
impact tests as great as 1900 g. These 
are far in excess of the forces which 
will completely shatter any vacuum 
tube. On the other hand, a transistor 
is a fragile device with respect to heat 
or to the application of d.c. biasing 
voltages possessing the wrong polarity. 
It is important, then, to be familiar 
with the physical handling limitations 
of transistors, so that transistor equip- 
ment can be serviced with a minimum 
adverse effect either on the transistors 
themselves or on the miniature compo- 
nents with which they are often em- 
ployed. 


| con transistor exhibits a curious 


Tools 


Probably the first step to take in 
preparing yourself for transistor work 
is the acquisition of the proper tools. 
Since transistors and their associated 
components are extremely small in 
size, conventional-sized tools are fre- 
quently unsuitable for effective use. To 
supplement them, purchase the small- 
est cutting pliers and needle-nose pliers 
available. Also include short and long 
shank screwdrivers having narrow 
blades. Another useful device is a 
soldering aid, one end of which has a 
notch for gripping wires while the 
other end comes to a fine point for 
probing or cleaning away solder from 
small openings. Fig. 2 shows some 
small tools suitable for work with 
transistors. 

Another change required by the 
transistor is the use of a small, low- 
wattage soldering iron (or pencil) pos- 
sessing a narrow point or wedge. Watt- 
age ratings on the order of 35 to 40 
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More and more, portable radios are being transistorized; 


Fig. 1. To provide the transistor with maximum protec- 
tion while it is being soldered or unsoldered in a cir- 
cuit, grasp the terminal lead tightly with long-nose pli- 
ers positioned between the transistor and the lead end. 


, 


their servicing is profitable, but note these precautions. 


watts are satisfactory; anything larger 
than this could damage the transistor 
while it is being soldered into the cir- 
cuit. (The same low-wattage iron is 
required also for the printed-circuit 
wiring of a transistor receiver.) 

To provide the transistor with the 
maximum protection while it is being 
soldered or unsoldered, it is good prac- 
tice to grasp the terminal lead tightly 
with long-nose pliers positioned be- 
tween the transistor body and the lead 
end. See Fig. 1. With this arrange- 
ment, any heat traveling along the 
wire will be shunted away from the 
transistor housing. Keep the pliers on 
the wire for a short time after the iron 
has been removed to make certain that 
all the heat has been dissipated. It is 
also good practice to provide such a 
heat shield when other wires are being 
soldered to any terminal lugs to which 
transistor leads are attached. 

Two helpful rules to follow are to 
keep the transistor leads as long as 
possible, consistent with the space 
available and the application, and to 
get whatever soldering that has to be 


* Author of “AM-FM Servicing Short Cuts” 
(Howard W. Sams & Co.), “TV and FM Receiver 
Nostrand Co.), 


Servicing’ (D. Van and other 


books. 


done over with as quickly as possible. 
The 60/40 type low-temperature rosin 
core solder is probably best. 

In some instances, transistors are 
constructed with leads which are stiff 
enough to permit plugging the tran- 
sistor into a_ specially constructed 
socket, such as the one shown in Fig. 
3. In such cases, of course, soldering 
is no problem and the only precaution 
to observe is to remove the transistor 
from the socket before the soldering 
iron is brought into contact with any 
of the socket terminal lugs. 

As a final word concerning the use 
of tools on transistors and their asso- 
ciated miniaturized components, al- 
ways remember that because the latter 
are small, their connecting wires are 
quite fragile. Handle these wires care- 
fully and gently, both when the part is 
being installed and when it is being 
removed. 


Battery Potentials 


Two factors combine to make tran- 
sistors particularly sensitive to applied 
bias voltages. First, there is the fact 
that the emitter-base junction is biased 
in the forward or low-resistance direc- 
tion and the impedance of this circuit, 
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Fig. 2. Representative types of tools for transistor radio repairs. The soldering 


iron is comparatively low wattage (35 watts) suitable for work on printed wiring. 


under these conditions, is extremely 
low. Any voltage in excess of the re- 
quired value could cause so large a 
current to flow that the resultant heat 
would permanently damage the tran- 
sistor. The correct operation of a 
transistor—any transistor—is _inti- 
mately tied in with the maintenance of 
its crystal lattice structure and the 
distribution of certain impurity atoms 
throughout that structure. If enough 
heat is generated to distort the crystal 
structure, the effectiveness of the tran- 
sistor to function as desired is seriously 
undermined. This is the reason for the 
oft-repeated warnings against apply- 
ing too much heat or permitting the 
unit to become too warm during op- 
eration. 

The second factor that makes tran- 
sistors sensitive to applied bias volt- 
ages is the extremely minute dimen- 
sions of the several elements and their 
very limited heat dissipating ability. 
Collector current is important in this 
respect because this current, passing 
through the relatively high collector 
resistance, develops a certain amount 
of heat. If this heat, added to the am- 
bient heat at which the transistor is 
operating, exceeds the maximum limits 
of the transistor, behavior becomes 
erratic. This is why the maximum col- 
lector dissipation is always specified at 
a definite ambient temperature. If the 
surrounding temperature is higher 
than specified, the collector dissipation 
rating must be reduced proportionate- 
ly. This is known as derating. 

The maximum safe value of collector 
voltage is also important, since too 
high a value will lead to a reverse cur- 
rent breakdown. The point at which 
this occurs is known as the Zener 
voltage. 

Thus, because of the foregoing lim- 
itations, the value and the polarity of 
any voltages applied to the circuit 
must be scrutinized carefully. Make 
certain first that you have the right 


voltage, then check polarity before 
final connection is made to the circuit. 
If you are at all in doubt about the 
latter point, check the type of tran- 
sistors being employed. The p-n-p units 
require negative collector voltages and 
positive emitter voltages, both taken 
with respect to the base. In n-p-n tran- 
sistors, the reverse situation holds. 

Before the battery is connected to 
the circuit, the various transistors 
should be firmly in place. Never insert 
or remove a transistor when voltages 
are present. This is designed to pre- 
vent the appearance of surge currents 
which, if they are powerful enough, 
can permanently damage a transistor. 
Always remove the voltage first. If 
you are doubtful about a repair, insert 
a current meter in series with the col- 
lector circuit and then use a poten- 
tiometer arrangement to gradually 
apply the collector voltage. If the col- 
lector current begins to exceed the 
specified maximum, you know some- 
thing is at fault. 

To men who have gained all of their 
radio and television experience on 
vacuum-tube circuits, all of these pre- 
cautions may appear somewhat exces- 
sive. However, experience has revealed 
that they are most definitely required. 
Transistors are extremely sensitive to 
heat and anything that develops heat, 
such as current flow, must be watched 
with a wary eye. 

Another source of potential danger 
lies in the signal generators which the 
technician uses to service radio and 
television systems. When a signal is 
injected into a transistor circuit, start 
with a very low amplitude signal and 
gradually increase the generator out- 
put until the desired indication is ob- 
tained. Never inject strong signals into 
a transistor circuit, particularly a low- 
level stage. Frequently, indirect rather 
than direct coupling methods of signal 
injection are advisable. For example, 
clip the “hot” output lead from the 
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generator to the insulated body of a 
nearby resistor or capacitor. The sig- 
nal will then enter the circuit by ra- 
diation and capacitive coupling. This 
approach is widely practiced in tele- 
vision receiver alignment when a 
marker signal must be brought into 
the system without swamping the 
sweeping signal. 

It has also been suggested that sig- 
nal injection can be achieved by con- 
necting the output of the signal gen- 
erator to a suitable coil and then 
rotating the axis of the coil until the 
desired signal is developed in the re- 
ceiver. (The signal is brought into the 
circuit by inductive coupling.) In 
using this method, the radiating coil 
should be geared to the signal frequen- 
cy. That is, a high inductance coil 
should be used for low frequencies and 
a low inductance coil for high fre- 
quencies. See Fig. 5. 

The sensitivity of a transistor to 
surge currents should be borne in mind 
when a voltmeter is being used to 
check voltages at various points in a 
transistor receiver. Due to the close- 
ness with which components are placed, 
it is easy for the probe tip to acci- 
dentally touch two closely-spaced ter- 
minals if the technician is not excep- 
tionally careful. This simple slip may 
result in battery burnout, or be re- 
sponsible for a current surge through 
the transistor as, for example, when 
the probe makes simultaneous contact 
with the collector and emitter elec- 
trodes. Extra emphasis is placed on 
this precaution because of the ease 
with which it can happen. In vacuum- 
tube circuits, similar slips may occa- 
sionally cause a component to burn 
out, although it rarely affects tubes. 
In a transistor circuit, the transistor 
is usually the weakest link and it be- 
comes the victim. 

Along these lines, here are some me- 
ter precautions which are issued by the 
manufacturer of the Regency pocket- 
radio receiver: 

“Some service ohmmeters utilize cir- 
cuitry which necessitates an other- 
than-normal battery polarity inside the 
meter. With instruments of this type, 
the red test lead has a negative poten- 
tial and the black lead has a positive 
potential. The technician should in- 
vestigate his meter to determine the 
polarity of its leads. This can easily 
be done by connecting a voltmeter 
across the ohmmeter test prods. When 
measuring circuits which are critical 
with regard to polarity (such as those 
containing electrolytic capacitors), the 
technician should keep in mind the po- 
larity of the meter leads and should 
connect them accordingly. The posi- 
tive lead, whether it is red or black, 
should be connected to the positive 
lead of the electrolytic capacitor. The 
transistors in this receiver would not 
be ruined if an ohmmeter were to be 
connected into the circuit in the re- 
versed polarity, but the electrolytic 
capacitors would give incorrect read- 
ings because they would be measured 
backwards. It is also imperative not to 
use an ohms range which utilizes a 
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battery of more than three volts, be- 
cause the transistors can be damaged 
if too much voltage is applied to them.” 


Transistors and Parts 


In the course of servicing a receiver, 
the transistor itself may be suspected 
of being faulty. At the time of this 
writing there are no really conclusive 
inexpensive transistor checkers com- 
parable to tube testers on the market. 
(The Superior Instrument Co. Model 
TV-12 tube checker contains a dynamic 
transconductance test for transistors 
using a 5-volt, 60-cycle input signal— 
similar to that used in vacuum-tube 
testing.) This leaves the service tech- 
nician with two alternatives: Either 
he can substitute another unit known 
or believed to be good, or he can build 
his own transistor tester. For the lat- 
ter, a simple circuit is shown in Fig. 4. 

With an a.c. v.t.v.m., measure the 
signal voltage applied to the input ter- 
minals and then the signal voltage ap- 
pearing across the output. An audio 
oscillator will serve nicely as the sig- 
nal source. The gain of the stage is 
then computed from the ratio of output 
voltage to input voltage. This value 
can be compared to the rated value 
(for a grounded-emitter amplifier) or 
to that of similar transistors known 
to be good. 

The arrangement shown is for an 
n-p-n transistor. For a p-n-p unit, the 
battery polarity would be reversed. 

The tester is simple to operate and 
will generally provide enough of an in- 
dication to enable the technician to 
judge the operating ability of the tran- 
sistor under test. Where it might 
sometimes fall down is in the check- 
ing of transistors used in high-fre- 
quency circuits, such as the i-f., r.f., or 
oscillator stages of a radio receiver. It 
can happen that such units will give a 
“good’”’ indication at low frequencies, 
but a “poor” indication at higher fre- 
quencies. The only way to uncover 
such faulty transistors would be to 
check them at their operating frequen- 
cies. If this is not feasible, substitution 
will be required. 

In addition to transistors, there are 
other components in these miniaturized 
circuits that may offer the service 
technician more difficulty than he 
might ordinarily encounter. This is 
particularly true of electrolytic capac- 
itors which, because of the low volt- 
ages used, have rated working voltages 
far below those of conventional units. 
In a transistor radio, a coupling capac- 
itor having a value of 4 ufd. may be 
rated at 6 volts or less. If you attempt 
to check such a unit with a conven- 
tional capacitor checker in which the 
test voltage is generally much higher 
than 10 volts, you will probably ruin 
the unit. 

Again, one solution to this problem 
is substitution, although this is gen- 
erally the more difficult approach, par- 
ticularly in the printed-wiring circuits 
common with transistors. Another so- 
lution is to use the ohmmeter scale of 
a v.t.v.m. (Note that the strength of 
the test voltage should be carefully 
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checked to make certain it does not 
exceed the capacitor rating.) If an 
electrolytic capacitor is suspected of 
being faulty, disconnect one lead from 
the circuit and make a resistance 
check of the unit. Since these units 
possess a relatively high capacitance 
value, it is recommended that they be 
checked on the R X 10,000 range. When 
the meter leads are connected across 
the capacitor (with proper polarity ob- 
servance), the meter needle will de- 
flect across the scale and then gradual- 
ly return to its infinite resistance 
position. The smaller the capacitor 
value, the quicker the needle will re- 
turn to its original position. An open 
capacitor will not give any meter de- 
flection at all. A leaky capacitor will 
have a resistance value, and the meter 
needle will not return to full scale. 

The same method can also be em- 
ployed to check paper, mica, and ce- 
ramic capacitors. Each of these will 
show a slight deflection on a _ high- 
resistance range (R x1 megohm) and 
the reading will return quickly to full 
scale. The smaller the capacitance 
value of the unit, the smaller the 
needle deflection. Therefore, this test 
becomes inconclusive when the capac- 
itance becomes too small. (Offsetting 
this apparent limitation is the fact 
that small mica, paper and ceramic 
capacitors generally have voltage rat- 
ings high enough to permit checking 
on a regular capacitor checker.) 

Of the other components in a tran- 
sistor receiver, inductors and resistors 
generally offer no test problems since 
they can be checked in the usual man- 
ner by v.o.m.’s or v.t.v.m.’s. 


Servicing 


Transistor servicing does not differ 
appreciably from the servicing of vac- 
uum-tube operated receivers. There 
are, however, certain differences of 
initial approach due to the use of bat- 
teries and transistors and it is these 
differences (rather than the more 
familiar similarities) which will be 
considered here. 

For example, when the output of a 
transistor receiver is distorted, or 
weak, or completely dead, the prime 
suspect is the battery. The measure- 
ment is made with a v.t.v.m. or high 
resistance v.o.m. and is best taken 
with the battery in the receiver and 


Fig. 5. The use of 
a coil is shown here 
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the latter turned on. If the voltage 
reading is at or near the correct value, 
the battery can be presumed to be 
good. If the voltage reading is off by 
20 per-cent or more, then the receiver 
output may be weak or distorted, but 
it should not be dead. Since transistor 
characteristics are linear to very low 
voltages and currents, chances are 
that distortion will not occur until the 
battery voltage drops more than 20 
per-cent. There is, however, no set 
rule regarding this and it is best to try 
a new battery when the voltage of the 
existing battery has decreased by this 
amount. If the distortion or weakness 
still persists, then some other defect is 
indicated. 

Whenever a weak battery is found, 
it may be advisable to check the re- 
sistance of the circuit across the bat- 
tery clips before a new unit is inserted. 
For example, in the Regency Model 
TR-1 receiver, the manufacturer indi- 
cates that the resistance between the 
battery clips (with the battery re- 
moved and the receiver turned on) 
should be between 6000 and 15,000 
ohms, as read by an ohmmeter with 
an internal battery of not more than 3 
volts. A reading lower than 6000 ohms 
will usually indicate a defective com- 
ponent somewhere in the receiver. 

Some manufacturers indicate what 
the current drain on the battery should 
be instead of quoting the circuit re- 
sistance across the battery clips. In 
this case, a milliammeter must be in- 
serted in series with the battery. For 
example, with the negative terminal of 
the battery touching the negative clip, 
a wire is connected from the negative 
terminal of the milliammeter to the 
positive holding clip. Then, one end of 
another wire is connected to the posi- 
tive terminal of the milliammeter 
while the other end of this wire is 
touched to the positive end of the bat- 
tery. The value of current indicated 
on the meter should fall in the range 
specified by the manufacturer. 

If the battery proves to be good, the 
rest of the troubleshooting procedure 
follows established practice. 

In summary, then, proceed with cau- 
tion when dealing with transistors un- 
til you have learned their idiosyncra- 
sies by heart. After this, you will find 
them no more difficult to deal with 
than vacuum tubes. —30- 


than the outside men can comfort- 

ably handle and one of our benchmen 
will take to the street. That was how 
Mike, our absolutely fastest, most ac- 
curate fixer of TV’s was assigned three 
calls in the neighborhood. The first two 
were tubes and were dispatched by him 
in short fashion. The third stop was a 
16” Admiral. 

Mike is fast because he doesn’t waste 
any time. He turned the Admiral on 
and noted that the volume control was 
very scratchy and he had to jiggle the 
tuner in order to keep the program on. 
Then a translucent black bar moved 
slowly down through the picture. In- 
stantly he recognized it as 120-cycle 
hum. In less than a minute all told he 
matter-of-factly informed her, “I'll 
have to pull this into the shop, it needs 
cleaning and filters.” 

When the woman asked sarcastically 
how he knew so quickly, he sat on his 
tube caddy, wrote up a bill, grabbed the 
service fee, and left. 

In the past twelve months how many 
chassis jobs were you refused? How 
many thousands of dollars do they rep- 
resent? How would you like it if all 
that “moolah” was snuggled in your 
pocket right now? Do you agree it’s 
worth a good college try to snag some 
of it for this next year? 

What are the main reasons for a 
costly repair job refusal? According to 
our company files some customers just 
can’t come up with the money. Other 
set owners are looking for an excuse to 
junk their present sets and get new 
ones. But these types are the excep- 
tions. The majority of bench jobs that 
are lost are the service operator’s fault. 
You and I have failed to sell ourselves 
to the customer. No matter what 
crackerjack service technicians we are, 
unless we can subtly inform our client 
of our unlimited know-how and snow- 
white integrity, we fail. 

In order to establish confidence with 
a set owner our company has worked 
out an actual ritual, by the numbers, 
that each technician goes through re- 
ligiously on every stop. A service tech- 
nician arrives at a call in a clean uni- 
form and emerges from a well-kept ve- 
hicle. When the customer opens the 
door she is greeted with a big smile and 
an announcement of who he is. Then, 
rain or shine, mud or concrete, the tech- 
nician carefully wipes his feet. Man- 
sion or hovel, he enters the home re- 
spectfully. 

He asks the customer, “What seems 
to be the trouble with your television?” 
He listens patiently to all and any tales 
of woe. Then he carefully removes 
knickknacks and lamps from the re- 
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0 CCASIONALLY more calls come in 


How many shop jobs have you 


lost because you don't have a 
planned customer approach? 


ceiver top and with extreme caution 
moves it away from the wall. He actu- 
ally notes what type bolt is holding on 
the back; slot screw, Phillips head, or 
%-inch hex, and with nary a fumble 
picks the appropriate driver from his 
colorful tube case. Then he takes the 
back off with authority. As the cus- 
tomer gazes he takes out a cheater, at- 
taches it, and then goes around to the 
front. Before reaching for knobs he 
makes sure which one is the “off-on’”’ 
switch. Then without hesitation turns 
that one and only that one. 

These things might seem like non- 
sense and, in regard to the actual re- 
pair, they are. But these are the only 
things the customer can watch and 
fully understand. You can fumble dur- 
ing the repair, the set owner will never 
know, but it’s fatal to fumble during 
your approach. If these steps are car- 
ried out in a swift, smooth, confident 
manner you have laid the basic ground- 
work for customer confidence. The si- 
lent salesmanship creates a terrific first 
impression. 

If, on the other hand, a technician 
grouchily pushes his way into a home, 
happens to track some mud across a 
rug, brushes off the customer’s natural 
inclination to contribute to the repair, 
shoves the set away from the wall with 
knickknacks shivering, fumbles in the 
simple operation of taking off the back, 
and has to be told by the set owner 
which is the “off-on”’ switch—well! 


Why It Has to Be Pulled 


When a technician is working on a 
receiver in the home he either fixes it 
or decides the job is of the nature that 
is best handled on the bench. With 
some cash at stake the set owner is very 


seriously interested in how he came to 
that decision. Why can’t the repair be 
consummated in the home? 

The frank answer would be, “I’m 
stuck.” But saying something like that 
would be committing monetary suicide. 

I was out on a 17” Stewart-Warner 
three-way job. The trouble was obvi- 
ous. Every now and then the sound and 
brightness would just leave. There was 
a monstrous switch that threw the set 
from TV to Phono to AM to FM while 
at the same time it killed certain heat- 
ers, pilot lamps, and so forth. The con- 
tacts on the switch had lost their resil- 
iency. Sometimes it worked, sometimes 
it didn’t. I broke the sad news, “Shop 
job.” 

The customer wanted to know why 
it couldn’t be done in the house. I 
pulled the chassis out, turned it over, 
and pointed out the tremendous decked 
switch, its cramped position, its twenty- 
nine connections, and the possibility of 
a mistake in wiring unless this repair 
was made under controlled conditions. 
Even to the layman it was obvious it 
was going to be one tedious and pains- 
taking job. I got the chassis. It turned 
out to be even worse than I had de- 
scribed. 

Ken is one of our street men. His 
pleasant, easy-going personality has 
many customers asking for him. He 
was given a call to repair a 19” Admiral. 
It was one of those real old side-mount 
“babies.” The symptoms were a mess. 
Lying somewhere beneath a thick layer 
of dust were the reasons for a weave, 
insufficient width, intermittent loss of 
horizontal frequency, and intermittent 
loss of high voltage. He checked around 
with a few tubes but the reactions were 
confusing. Each new 6SN7 horizontal 
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Pulling a Chassis 


By ART MARGOLIS 


oscillator required a new setting of the 
frequency screw. The intermittent loss 
of high voltage only happened once but 
it came back too soon for him to locate 
any bad part. He decided it would be 
best on the bench. But the set owner 
wanted to know why since it had never 
been out before. 

Ken sold the job by means of the in- 
termittent. He explained that the in- 
termittent condition could be caused by 
any one of about six parts. Since it 
wouldn’t act up continually, the parts 
would have to be changed one by one, 
until the faulty component had been 
located. Then, the set would have to be 
checked until he was absolutely posi- 
tive the repair had been made. Ken was 
given the job and he carted the chassis 
away. 

On the bench the repair turned out to 
be fairly simple for the high voltage 
went off and stayed off. A .05 ufd. ca- 
pacitor (see Fig. 1), in the cathode of 
the 6W4 damper, acting as a filter for 
the boost “B+”, was leaking badly. 
The leakage was causing a variance in 
boost “B+.” Odd actions were going on 
in all the circuits the voltage was feed- 
ing. It shrunk the picture, shifted the 
horizontal oscillator frequency, and 
caused the miserable weaving. 

Our company has definitely increased 
sales and dispelled a lot of questions 
and doubts in our customers’ minds 
through the technician’s ability to give 
an easily understood description of 
what work is going to be done. 


How Long Will It Take? 


The second question a TV set owner 
will ask is, “How long will I be without 
wmy television?” The briefest answer 
you can give is, “I don’t know.” We 
don’t say that. Our boys are armed 
with the statistical fact that our shop 
jobs from pickup to delivery run be- 
tween two and three days. Some 
“dogs’”’, of course, can take much longer 
but we have provisions for that. 

I was out on a call. The receiver was 
a 16” Mirrortone. The TV was enter- 
tainment for a mother and her brood 
of seven boys and three girls, the eldest 
being fifteen. The symptoms were the 
worst that could happen on that par- 
ticular set, complete loss of channels 
7 to 13. 

It had one of these, “once a brain- 
storm now a headache,” one-tube tun- 
ers employing a 12AT7 for r.f. ampli- 
fier, mixer, and oscillator. The symp- 
toms had become classic. From many 
of its predecessors, I knew the high- 
band grid oscillator coil in the tuner 
Was open. The only trouble was that it 
would cost more in labor to fix this 
tuner than it was worth. Also, this 
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little one-tube job was obsolete. We 
were going to have to use a substitute 
tuner. The repair was going to be a 
mess physically and electricaily. 

The customer agreed to a new tuner 
but asked anxiously, ‘How long will it 
take?” I gave her our stock answer. 
“The average job takes two to three 
days.” Then I added, “‘However this re- 
pair will probably take a little longer. 
I can call you as the work progresses.” 

It wasn’t until the third day that we 
located a suitable tuner. During the 
fourth day the chassis was hacksawed 
and some additional holes punched. 
The fifth day saw the installation. Dur- 
ing the sixth the power supply was 
jazzed up to provide additional current 
for the two tubes replacing the original 
one. Exactly a week later the Mirror- 
tone was delivered. The customer was 
well satisfied with the repair for I had 
called her every night and told her how 
things were going. 

Jack, another of our service techni- 
cians, was doing a house call for a shut- 
in on his 14” Emerson. Intermittently 
the video would fade, retrace lines ap- 
pear, and the brightness bloom slightly. 
He checked all the high-voltage and 
power-supply tubes but it didn’t help. 
He told the customer the set would 
have to go to the shop. The sickly man 
asked how long it would take. The 
stock answer was, “Our average job 
takes about two or three days, if it 
takes any longer I’ll keep you posted 
on progress.” With that commitment 
he received the go ahead. 

On the bench the trouble was iso- 
lated on the second day. Surprisingly 
enough, it was a_heater-to-cathode 
short in the picture tube. Pin 1 was 
grounded and every time it shorted, the 
video was shunted off. See Fig. 2. The 
brightness control still worked, confus- 
ing the issue, because it was stationed 
on the control grid. The CRT was in 
excellent shape otherwise, so the bench- 
man used a reactivator. It worked like 
a charm. The set was delivered to the 
anxious client at the end of the second 
day. 


How Much Will It Cost? 


The third customer query and the 
most critical one is ‘““How much is it 
going to cost?”’ Again the shortest an- 
swer would be, “I don’t know.” That 
shortest answer is the best way to cut 
your own throat. Also, it is not true. 
When you pull a chassis, from past ex- 
perience you have a good idea what it is 
going to cost. You also have a definite 
method of charging for shop jobs. 

Jack went on a service call involving 
a 21” Motorola. When he first turned 
on the receiver he got good sound but 


no brightness. Then after about three 
minutes a faint glow appeared and 
turned into a dull picture with insuffi- 
cient width. He checked tubes to no 
avail. It was going to have to go to the 
shop. The customer naturally wanted 
to know, “How much?” Jack thought 
it over and figured the worst it could 
be was a high-voltage transformer job. 
However, there was a good possibility 
of it being ten to fifteen dollars less. 
With these commitments he was given 
the repair. 

The set was fixed in less than an 
hour. Coming off the phase detector 
plate and going to, the high-voltage - 
transformer were a pair of 150,000 ohm 
resistors that had changed to about 
4000 ohms each. They were attenuat- 
ing the horizontal output pulse gen- 
erated in the transformer. With a bill 
less than the worst, the customer was 
thrilled and we enjoyed a profitable 
bench job. 

With most people a general discus- 
sion of prices is all that is necessary 
but occasionally there is always the 
hard character. Hank was out in the 
rougher section of town. He walked in 
on-a 17” Hallicrafters and its burly 
owner. The symptoms were strange. 
There were sound bars in the picture, 
and if he turned the volume control 
down the bars disappeared completely. 
If he turned the volume control up the 
bars would get so violent they broke 
the picture up into little jagged hori- 
zontal pieces. 

He began checking tubes. As he 
worked the customer kept up a nasty 
patter of disparaging remarks about 
how he was taken by TV service 
operators in the past. Finally, Hank 
came to a conclusion. He told the un- 
pleasant customer it was a shop job. 
The set owner almost hit the ceiling. 
Then he said, “Yeh, well how much is 
it going to cost?” 

(Continued on page 118) 
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Fig. 1. A leaky .05 “fd. capacitor in 


the damper cathode circuit affected the 
boost “B-+-" causing intermittent troubles. 


Fig. 2. A heater-to-cathode short in 
this picture tube produced a loss of 
video as well as a case of blooming. 
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= Here's another of the 


2 Emerson's new 1956 
- upright chassis contains two printed- 
wiring boards and appears in models 1176 io 
1181, and 1186 to 1189; both u.h.f. and v.h.f. versions. 


By HAROLD BERNSTEIN 
Service Manager 
Emerson Radio & Phonograph Corp. 


monthly articles describing test 


Fig. 2. The various 
test points on the two 
printed-wiring boards 
are shown here. The 
information available 
at each test point and 
how to use it is de- 
scribed in Table 1. 
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MERSON’S new 21” and 24” upright 
F chassis contain two printed-wiring 

circuit boards as shown in Figs. 1 
and 2. These boards house the inter- 
carrier sound circuits, the syne and 
sweep oscillator circuits, and also the 
video output circuit. The tuner, video 
i.f., sweep output, power supply, and 
high-voltage sections are wired direct- 
ly to the chassis in the conventional 
manner. 

A novel power transformer effective- 
ly places each side of the power line 
at about 55 volts a.c. above chassis po- 
tential. Because of this, two relatively 
short series heater strings are used 
rather than one long one. This has the 
advantage of allowing use of the rug- 
gedized 600-milliampere heater tubes 
without having to check 16 or more 
tubes in the event one tube opens up. 
With the use of this circuit it is only 
necessary to check 8 tubes, since the 
other 8 tubes in the alternate string 
will remain lighted. 

These chassis use 18 tubes (19 plus 
a 1N82A crystal on u.h.f.-v.h.f. chas- 
sis). The 5U4GB rectifier obtains its 
filament power from a separate wind- 
ing on the power transformer while 
the 1B3GT high voltage rectifier ob- 
tains its filament power from a tap on 
the horizontal output transformer. 

Some special features of these chas- 
sis are the use of an “all area” cas- 
code tuner which will operate efficient- 
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ly over a much wider range of input of the socket and check from one heat- 
signal strength than the previous * eRe an Ste sca) er point of this tube socket to the 
tuners used. This is especially helpful ee ae chassis. If OK, check from the other 
in locations which receive both very 3 SEPARATOR heater point of this tube socket to 
strong and fringe signals. In this smotetow eget Gigco (Aus chassis. This will quickly isolate the 
: P DEOLF DETECTOR 3/4 AM 
tuner, a.g.c. is not only applied to the vata @ Acc trouble to one of three or four tubes. 
cascode r.f. tube but, indirectly, it is From this point on, finding the tube 
also applied to the converter tube. A cavum fe “\. \ Sveer with the open heater will be simple. 
“local-distant” a.g.c. potentiometer “FILAMENT 6 HORTA 1 3 Note: when looking at the top of a 
control is also provided to optimize Op a )) ss tube socket be sure to count pin num- 
performance in a particular location. UTP UT bers in a counterclockwise direction 
Noise inversion is also a feature of s from the keyway or wide pin spacing 
these chassis. The amount of noise in- reference point. Since the chassis is 
| version is controlled by the setting of approximately 55 volts a.c. above 
the “picture stabilizer’ control and ground, use an isolation transformer. 
will provide optimum sync perform- The various test points for checking 
upright ance in areas of weak signal and high receiver operation are shown in Figs. 
-wiring electrical noise interference. 2 and 3. The method for using these 
Figs. 1 The upright construction of these Fig. 3. Tube location diagram for the test points is described in Table 1. 
> inter- chassis and the use of two printed Emerson upright chassis. Note how Aside from the main source of “B+” 
ne and wiring boards eliminates the need for the tube heaters are connected together. voltage at the power supply, each of 
ilso the special test points. When the back of the test points draws current. In Table 
r, video the set is removed, all receiving tubes be serviced in the conventional man- 1, it is assumed that all heaters are 
ly, and are within easy reach for replacement ner. lighted and that tube changes have al- 
direct- purposes. Components used with the To locate an open heater without re- ready been tried. This table covers 
ntional printed-wiring boards are mounted so moving the chassis from the cabinet, some of the high points but is not in- 
they will be accessible when the back use an ohmmeter or continuity check- tended to cover every service need. 
fective- of the set is removed. These compo-_ er. The ohmmeter should be set to a_ For tough service jobs the use of serv- 
ver line nents can be replaced if necessary low scale and no more than a 3-volt ice notes and an oscilloscope will prove 
ssis po- without removing the chassis from the battery should be used in the con- helpful. 
latively cabinet simply by clipping the pigtails tinuity checker. This is important es- Note that all parts appearing in 
‘e used close to the defective component and _ pecially when checking for continuity solid black lines on Fig. 2 face the 
has the soldering a new component directly to across a 3-volt tube such as the 3CB6. technician as he opens the back of the 
he rug- these pigtails. This makes servicing (A _ simple inexpensive continuity receiver. The printed wiring is on the 
r tubes simpler, faster, and more economical. checker can be made with a 3-volt bat- other side of the board and seldom 
r more In the event the heater of one tube __ tery in series with a #40 pilot light needs checking. Be certain to use a 
ens up. should open up, picture, sound, and bulb.) Refer to the tube location dia- low power soldering iron when solder- 
is only raster will be lost, irrespective of the gram, Fig. 3, and remove the tube ing components into the circuit and 
nce the series string involved. It should be which is connected in the middle of do not apply heat directly to the 
. string pointed out, however, that heater fail- the string of 8 tubes which are not printed wiring. 
ure is seldom the reason for a defec- lighted (V: or Vs). With an ohmmeter The picture tube of these receivers 
19 plus tive tube. Usually, excessive gas, or continuity checker measure across’ is mounted directly to the chassis so 
- chas- shorted elements, or low emission is’ the heater pins of this tube. If con- that it will come out of the cabinet 
ains its the cause and, therefore, the set can tinuity is present, leave the tube out’ when the chassis is removed. -3}- 
e wind- 
- while Table 1. Procedure for rapidly servicing the 1956 Emerson upright chassis TV receivers via the use of test poiats. 
fier ob- 
TEST NORMAL 
tap on SYMPTOMS POINT READING TEST PROCEDURE 
ier. a Dn = 
e chas- Weak or no pic- wit ld —lv. " Grid conduction of mixer due to oscillator voltage develops this voltage which 
a ture, no sound. (tuner con- to varies from channel to channel. Check other channels, if OK, change oscillator 
a cCas- verter) —5 v. strip of affected channel; if not, check “B+ voltage to tuner. Should be 150 and 
fficient- 240 v. If much lower, disconnect “B+” inputs to tuner and measure “B+” again. 
: If OK, there is short in tuner. If still low, check power supply. 
No sound, "—" 240 v. ~ Check fuse. If fuse keeps popping, check ‘’B+-”’ points for shorts. Disconnect elec- 
| no raster. ; oa __trolytic filter capacitors and reconnect one at a time. 
Small raster, "=" 240 v. Resistance from 240-volt point to chassis should be about 40, 000 ohms. If much | 
weak picture, & lower, find feedline with shcrt by removing one at a time. If short occurs only 
low brightness. when set is on, disconnect all feedlines and reconnect one at a time. Feedline 
a ane _ __which materially reduces voltage at this point most likely contains short. 
Weak or no pic- wr a —l v. If a. g.c. is over 10 volts negative, i.f. stage is probably oscillating. If a.g.c. meas- 
ture, no sound, & i.f. a.g.c. to —6 v. ures high on weak signal, an i.f. stage may be regenerative. Check dress of 
raster OK. ass ome on Pp ts near detector, alignment of i.f. stages, and screen bypass capacitors. 
signa. 
a oe strength) - ae _ 
Picture bent, cc iad —3 v. to For severe ‘picture overload, check ‘components in a.g.c. circuit. If picture and 
buzz in audio, tuner a.g.c. —.3 v. sound are weak where they should be strong, then signal is not getting through 
| \ video overload, (white lead to (set “‘local-dis- tuner or i.f. circuits. Voltage and resistance readings on tuner onl if. stages (i.f. 
or weak picture top of tuner tant’ con- coils included) should indicate trouble. 
and sound in chassis) trol full 
strong signal clockwise.) 
_ Grea, — ——— 
No sound, pic- el ad —3 v. to Good ‘reading means audio is get setting ‘to this point. If reading is low on strong 
ture and rast- —20 v. channel, trouble is due to = ye or component failure between video de- 
er OK. (depends on tector and sound limiter. check discriminator and audio 
ie signal area) output stages. 
Poor or no vert. — —45 v. If reading is OK, trouble may be due to severe video overload (r.£., i.f., or video 
and horiz. to —10 v. amplifier), or to defective sync phase inverter circuit. If reading is incorrect, check 
sync, picture components between plate of video amplifier and grid of sync separator. Note: 
and sound OK. make sure “picture stabilizer’ and “local-distant” controls are adjusted as in- 
1 dicated on back of set. 
Horiz. hold a uid —50 v. If not normal check horiz. osc. and a.f.c. circuit. If normal, check alignment of 
unstable, vert. in sync frequency and phase coils. 
hold OK. ( —55 v. , 
no si ’nd: 
4 fe free running) re nee oe : _ ae al 
No high volt- _ —17 v. If OK, trouble is due to circuits between grid of horizontal output tube and deflec- 
age. tion yoke. If not normal, check test = -* If OK, then trouble is in grid, screen, 
or plate circuits of horizontal output 
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Almost every TV home you enter as a service technician 


has a record changer that needs repair or adjustment. 


of income too frequently ignored. 

In many types of businesses, loss- 
leaders and other’ merchandising 
schemes are used to attract the cus- 
tomer in the expectation of getting 
other business. Getting to the cus- 
tomer is obviously of value. 

In the service business you cannot 
afford to give anything away. How- 
ever, the next time you are in a cus- 
tomer’s house to fix his television set or 
radio receiver, use your position to 
advantage and suggest that the record 
changer be checked. The results you 
get may surprise you. Just the needle 
business from hi-fi units will substan- 
tially increase your income. 

To take full advantage of the rec- 
ord-changer business that you get, you 
must be prepared. This requires that 
a few special items be included in your 
toolbox. These include a pair of duck- 
bill pliers, a small level, a small mirror 
(either pocketbook size or dental type), 
a small screwdriver 2” long with a 
4,” blade, a set of open-end wrenches 
ranging from about 7%” to 1%”, crocus 
cloth, a pocket microscope, and several 
small files. 

Many troubles are traceable to the 
needle or cartridge. First, a detailed 
check of the needle is advisable. Use 
a pocket microscope of about ten times 
magnification to inspect the tip. One 
of the commonest problems is use of 
the needle much beyond normal life. 
This causes excess wear and gouging 
of the record grooves. If the needle is 
worn, show it to the customer and ex- 
plain the effect on the records. Most 
people have more money invested in 
records than in the record player. The 
relatively low cost of a needle is a 
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small premium to pay to protect these 
records. : 

In addition to defective needles, a 
defective cartridge affects tone or vol- 
ume. This can be checked by playing 
a record. To eliminate confusion, you 
might carry a record with you. Use 
one that has both soft and loud pass- 
ages and a variety of instruments. 
Even if you do not have a musical ear, 
you can quickly spot distortion, hum, 
poor volume, and other related prob- 
lems. Since time is money, get a rec- 
ord that gives you a check in as short 
a time as possible. If you make this 
check after inspecting the needle, your 
test record will not be damaged. 

If you get a distorted tone, inspect 
the needle first. Then check to make 
sure that the needle is centered be- 
tween the guards or the pole pieces, as 
shown in Fig. 1. Clean out any lint or 
dirt, too. Should the distortion remain, 
see if the pickup arm binds or has 
been damaged. If the pickup arm is all 
right, replace the cartridge. Do not 
confuse rumble, thumping, or other 
mechanical noises with distortion. If 
such defects jar the record, the needle 
will pick them up and they will be 
amplified. 

Hum is caused by a.c. power-line 
pickup. Reversing the plug in the con- 
venience outlet may help. If not, de- 
termine whether the trouble is in the 
amplifier or the record changer. To do 
this, remove the connector to the am- 
plifier. Listen for hum. If hum is not 
present, the trouble is in the record 
changer. If hum is heard, short the 
amplifier input connector. The hum 
will disappear if the amplifier is satis- 
factory. Normal radio troubleshooting 
techniques will locate any amplifier 
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By E. EUGENE ECKLUND 


* Author, “Repairing Record Changers” 


hangers 


trouble. If the record changer is at 
fault, look for an open lead or a poor 
connection of the pickup-wire shield at 
the cartridge, changer base, or ampli- 
fier connector. 

The cause of poor volume can be 
isolated by checking with your finger. 
Rub the needle lightly with your index 
finger, and set the volume so the 
scratch is heard clearly. Now touch 
the signal lead at the cartridge termi- 
nal. If a loud hum is heard, the 
cartridge is probably at fault. If the 
hum is no louder than the previous 
scratch, either the signal lead or the 
amplifier is at fault. To determine 
which one it is, disconnect the lead at 
the amplifier and touch the amplifier 
input connection with your finger. If 
the volume is the same, the amplifier 
is at fault. A loud hum indicates a 
defective lead. 

Next check needle pressure and fric- 
tion. For this you will need a gauge. 
Pressure is an indication of the bal- 
ance of the pickup arm. It is measured 
by placing the needle on the gauge, and 
reading the average of the pointer po- 
sition as it is moved slowly up and 
down. Microgroove needles exert a 
pressure in the range of 5 to 7 grams. 
For 78-rpm records it will be between 
% and 1% ounces. If it is consider- 
ably above this, it is likely that the 
record changer is rather old and the 
reading is normal. Here is a good op- 
portunity to sell a new record changer 
on the basis of the smaller needle pres- 
sure. Explain that since the needle 
area is small the pressure is tremen- 
dous, and modern equipment is much 
easier on the record. 

Vertical friction is checked by mov- 
ing the gauge up and down and reading 
the difference between the extremes 
of needle pressure. Horizontal friction 
is similarly measured. First balance 
the pickup arm by hanging a weight 
at the rear, then move the needle back 
and forth laterally and read the dif- 
ference. 

Vertical friction should be less than 


RADIO & TELEVISION NEWS 


rT 2 = + = = =? = eS ee ee ee ere 


ers 


one gram. Horizontal friction should 
be less than 3 grams. Vertical friction 
is determined by the pivot and coun- 
terbalance system, the horizontal fric- 
tion is affected by the pickup-arm 
shaft mounting. If the friction is ex- 
cessive, these points should be respec- 
tively cleaned and checked. 

The reaction you get by measuring 
friction and pressure will probably be 
surprising. This simple measurement 
with an inexpensive gauge is not often 
seen. If you use it as a part of your 
routine, you will probably make a very 
good impression as an exacting service 
technician. 

Now check the turntable speed by 
running the turntable with a strobo- 
scope disc placed on it. If the speed is 
exactly right, the dots or bars will 
stand still when illuminated with an 
a.c. light. A fluorescent light is best. 
If the speed is too fast, the bars or 
dots will appear to move clockwise. If 
the speed is too slow, they will appear 
to move counterclockwise. The allow- 
able speed tolerance is about three 
per-cent (about 216 bars or dots per 
minute or about 3% per second) mov- 
ing past a fixed reference point. Often 
the customer’s ear will not allow such 
wide variations, so you will have to be 
guided by his reaction and complaints. 
Tolerances in professional turntables 
are about 0.3 per-cent maximum (21 
bars or dots per minute maximum 
above and below proper speed). 

When checking speed, take readings 
with one record on the turntable and 
again with a full stack of records. It 
is likely that loading will affect the 
speed somewhat. In this case it is best 
that the speed be slightly fast with one 
record, and slightly slow with a full 
stack. Also look to see if the turntable 
rotates at constant speed. Variations 
in speed are called flutter or wow and 
will show up as cyclic changes in the 
rotation of the bars or dots on the 
stroboscopic card. Test records of sin- 
gle-frequency notes are also available 
for this purpose. These variations in 
speed create a varying change in pitch 
as the record plays. Flutter is usually 
a relatively high-speed variation due 
to a defect in the motor; wow is low 
speed and originates in the idler wheel 
or coupling system. 

The possible causes of speed varia- 


Fig. 4. The key operating parts of one type of record changer. 


tions and inaccuracies are shown in 
Fig. 2. 

This completes a check on the play- 
ing of records. If these tests check 
properly, there will be no problem. To 
complete the job it is necessary to 
check the changer mechanism. 


Changer Mechanism 


Place a record on the supporting 
shelves, adjust the record changer to 
automatic, and start the unit by turn- 
ing the control knob to reject. Watch 
to see that the record drops properly 
without hanging up on the record sup- 
ports. Then make sure that the needle 
sets down at the outer edge of the rec- 
ord midway between the edge and the 
first playing groove of the record. 

Play the record through and check 
to see that after completion of the 
playing grooves the record changer 
trips and drops the next record to the 
turntable. If the record changer has 
an automatic shutoff feature, check to 
see if it works properly after playing 
the top record in the stack. 

The key parts of one type of record 
changer are shown in Fig. 4. Power 
for all portions of the changer mech- 
anism is obtained from the motor, 
being transmitted through the idler 
wheel, turntable, and hub gear. When 
the change cycle is started, the clutch 
pawl engages in such a way that the 
hub gear is made to rotate the drive 
gear. The drive gear is in turn linked 
to each of the trip, drop, and indexing 
mechanisms. 

If the record does not drop properly, 
check to see why not. The record 
pusher (which moves the record off the 
shelf support) is located in either the 
spindle or one of the record shelves. It 
is controlled from beneath the base- 
plate. Place a record in position and 
see if the record pusher lines up prop- 
erly with the record. Then cycle the 
record changer and observe the record 
pusher. If it operates properly, the 
record is probably at fault. 

If the record pusher does not op- 
erate, you want to find out why. Turn 
off the power. Place another record 
on the shelf, and hold the control knob 
in the reject position. Observe the 
changer mechanism under the _ base 
while you rotate the turntable clock- 
wise by hand. To determine the mech- 


GUARD MAY BE FILLED 
WITH FOREIGN MATERIAL 
OR BENT (MUST NOT 
TOUCH RECORD) 


MAY HAVE 
BROKEN WIRE 


MAY HAVE DEFECTIVE NEEOLE 

OR MAY TOUCH GUARD 

Fig. 1. Distortion and hum may originate 
in the pickup. Shown on the typical 
pickup here are some possible causes. 
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Fig. 2. Flutter and wow are distortions 
in reproduced sound caused by speed 
variations of the turntable which, in turn, 
may be due to the reasons shown here. 
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Fig. 3. Most of the operating parts of 
a spindle-type record drop mechanism. 


anism involved, look for the link be- 
tween the drive gear and the record 
pusher. In the pusher-type drop mech- 
anism of Fig. 5, the record is pushed 
off the spindle by the inward move- 
ment of the record-selector post. The 
link consists of the cycling cam and 
(Continued on page 137) 


Fig. 5. A popular pusher-platform record drop. 
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By BERT WHYTE 


N MY report on the New York Audio Fair 

several months ago, I told you I would 
give you the lowdown on the revolutionary 
disc pressing process which created such a 
furor at the show, as soon as I could. Well, 
the time is now—so here goes! This new 
process is the brainchild of canny Jim Miller, 
the same gentleman who invented the fabu- 
lous Miller disc cutter. Essentially, the process 
is this . . . a “pre-formed biscuit” of particles 
of almost 100% pure vinylite, is placed on 
top of one half of the master stamper which 
is supported in a heavy steel bed. This bed 
is, in turn, the lower half of the complete 
press which, believe it or not, is not much 
bigger than a couple of cases of beer! In the 
top half of the press is the other half of the 
master stamper. The top unit is lowered so 
that it meets the other half and then, simul- 
taneously, pressure is applied alonz with high- 
frequency radio waves which heat the biscuit” 
by induction. In the case of both pres- 
sure and heat, far less is applied than in the 
normal steam pressing method. The time cycle 
involved is also appreciably less. On opening 
the press, you find that the vinyl particles 
have fused together and the stampers have 
made perfect impressions. What’s the big deal 
about all this? Well, consider the size in- 
volved . . . a steam press is gigantic when 
compared to this unit. Consider that with no 
plumbing and so little stray heat, etc., this 
unit can actually be run on a kitchen table! 
Because of the relatively low heat, many of 
the fillers that are normally used in many 
brands of records, like certain waxes and 
lubricants are not necessary. 

The almost perfectly pure vinyl with this 
process gives records singularly free from 
many of the defects that are cause for re- 
jection, in addition to surfaces which are 
utterly dead quiet! The units are being manu- 
factured by Components Corp., well-known 
turntable builders and from what I’ve been 
able to gather, there are a number of record 
companies eagerly awaiting the machine’s re- 
lease. 

A pioneer in the field is Emory Cook, 
whose Cook Records are being manufactured 
by this process under the name “Microfu- 
sion.” Reports so far have indicated much 
public enthusiasm. The implications of this 
Miller process are very far reaching. Consider 
the unhappy disc company with millions of 
dollars of capital invested in huge steam 
pressing plants. If a large public demand is 
created for these quieter pressings, what 
happens to these plants? 

On the other side of the fence, however, are 
some very tangible benefits for the record 
companies. Take the case of the typical “Hit 
Parade pop record” . . . the money-making 
life of these discs is a very transient thing. 
One of the problems confronting a record 
company is that when they have a “hit” on 
their hands they have terrific distribution 


62 


problems, especially if the plant happens to 
be on the East Coast and the big demand 
happens to be on the West Coast. To satisfy 
the demand which is a most uncertain thing 
and difficult to p.edict, the record companies 
are forced to ship their distributors discs by 
the thousands. If the “hit” is a really big 
one, these may be all used up and further 
shipments are then necessary. On the other 
hand, the “hit” may fizzle out like a Roman 
candle in a few weeks and the distributors 
find themselves loaded with an excess of the 
discs. These the record company takes back 
and about all they can do with them is throw 
them in the scrap bin. With the Miller process 
all this could be alleviated. 

Picture, if you can, each record company 
distributor in a key city equipped with one 
or more of these fusion units. When the 
record company has a “hit,” they fly master 
stampers to their distributors, and then the 
distributor becomes a custom pressing plant 
and turns out the number of discs needed as 
required by local demand. Most of the waste 
is eliminated and they can offer fantastic 
service to the retailer. Just supposin’ that two 
months after a certain hit is presumed dead 
and buried . . . and some character walks into 
the store and wants a copy of same. . 
nothing to it. You call the distributor who 
gets the master stamper from his file, slips 
a “biscuit” into his machine and Voila! . . . 
we have the disc and everybody’s happy! 
There are many other advantages to this 
machine and I have no doubt that although 
there will be plenty of opposition, it won’t 
be too long before it will find wide use. 

Equipment used this month: Pickering arm 
and “Fluxvalve” cartridge, Components Corp. 
turntable, Marantz audio consolette, Mc/n- 
tosh 60-watt amplifier, Jensen “Imperial,” 
and Electro-Voice “Georgian” speakers. Tape 
Equipment : Ampex 600 and 612 units. 


LALO 
NAMOUNA (BALLET SUITES #1 
ND #2 


London Philharmonic Orchestra con- 
ducted by Jean Martinon. London 
LL1268. RIAA curve. Price $3.98. 
To those of you who have wondered if 
Edouard Lalo ever wrote anything besides 
the “Symphonie Espagnole” . . . here is your 
answer. .a most interesting rather spritely 
ballet with the somewhat implausible name 
“Namouna.” No, Lalo didn’t have an affair 
with some South Seas beauty of that name, 
rather that is the name of the heroine in the 
somewhat overblown story of the ballet. In 
two suites, the first is the more exciting from 
a strictly sonic viewpoint and the second has 
more intrinsic musical worth as well as its 


The opinions expressed in this column are those of 
the reviewer and do not necessarily reflect the views 
or opinions of the editors or the publishers of this 
magazine. 


share of hi-fi pyrotechnics. The scoring is an 
odd admixture of traditional 19th century 
ballet, with more than an occasional back- 
ward look at Berlioz and with astonishing 
modernism in evidence now and then, for 
example, a discordant tuba figure in the 
“Prelude” to Suite # 1. 

This is really a beautifylly conceived and 
altogether melodious work which should find 
favor among balletomanes with jaded appe- 
tites. 

Orchestral work of the London Philhar- 
monic is of very high order with splendid 
ensemble work in the strings, exceptional 
woodwind playing, and some highly accurate 
percussion work. Martinon is right at home 
with the French repertoire and although no 
score is available or other records for com- 
parison, evidence of his good conducting is 
noted in the fine balance he maintains in the 
various choirs, and the steadiness of his beat. 
Soundwise this is another exemplary job of 
engineering from London. The strings are 
very clean and edgeless, woodwinds are “live” 
and “breathy,” punchy brass (listen to the 
final section of the second suite for an ex- 
ample of brass realism coupled with a fine 
bass counterpoint). Throughout both suites 
there is much percussion to gladden the hi-fi 
heart, with both high percussives such as 
cymbals, snares, castanets, etc., and a whop- 
ping bass drum which is much in evidence. 
Frequency and dynamic range are quite wide, 
groove distortion was not noted, and the 
score was clothed in spacious acoustics. An 
off-beat item that most people will find quite 
enjoyable. 


MOZART 

THE MARRIAGE OF FIGARO 

(COMPLETE ) 

Cesare Siepi, Hilde Gueden, Lisa Della 
Casa, Suzanne Danco, other soloists with 
Vienna State Opera Chorus and Vienna 
Philharmonic Orchestra conducted by 
Erich Kleiber. London XLLA-35. RIAA 
curve. Price $19.92, Four dises. 


With the Mozart Bicentennial has come a 
great outpouring of records devoted to his 
music from virtually all the record companies. 
Such is the mad profusion of them that were 
1956 to end with the complete works of 
Mozart on LP, I don’t think it would amaze 
very many people. London has so far mus- 
tered the heaviest artillery with complete new 
versions of “Don Giovanni,’ “The Magic 
Flute,” and this present recording. And what 
stellar productions! All are packaged in new 
duplex containers, one side being for the 
record album and the other for a complete 
score with German-English or Italian-English 
libretto as the case may be. Certainly this is 
a boon to the more musically erudite of our 
readers. 

This “Figaro” is miles ahead of any com- 
peting version including the old Busch /Glynd- 
bourne Festival reading. This would be ob- 
vious in matters of sound, but is superior also 
in performance (a circumstance many people 
thought to be impossible). A more vigorous 
and robust “Figaro” than Siepi would be 
hard to imagine, and all the other participants 
are equally “at home” in their roles. Particu- 
larly effective are Lisa Della Casa as the 
Countess, and Fernando Corena as Dr. Bar- 
tolo. One of the major reasons for the suc- 
cess of this production was the inspired con- 
ducting of Erich Kleiber. Here is a man who 

nows and loves the score and respects its 
intentions. He takes no undue liberties with 
tempi, nor does he indulge in mannerisms, 
or in any way try to “symphonize’”’ the work. 
A smoother, better integrated, wholly lovely 
performance of this work will be a long 
time in coming. 

Soundwise London has its standard flying 

(Continued on page 165) 
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CRT Face Plate Focus Defl. |Ion trap 


By 
WALTER H. BUCHSBAUM 


Television Consultant 
RADIO & TELEVISION NEWS 


More 90° deflection tubes, single 
magnet ion traps, and aluminized 
screens, but screen sizes stay put. 


produced which will be used in the black-and-white re- 

ceivers currently in production. An RETMA tube type 
number, 21AXP22, has also been assigned to the 21-inch 
color tube which RCA and many other manufacturers are 
using in their color TV receivers. Some later types of color 
picture tubes have recently been announced having 22-inch 
face plates and using all glass construction instead of the 
metal envelope used on the 21AXP22. The basic features 
of these later versions are, however, the same as the 
21AXP22 and include the curved shadow mask, converg- 
ence magnet assembly, and an improved purity magnet as- 
sembly. The blue beam is adjusted by an external magnet, 
and the tube requires no ion trap. 

All the new black-and-white picture tubes listed in Table 
1 have rectangular glass envelopes with the face plate either 
neutral gray or else of a denser filter glass. The majority 
of the new tubes use a single-magnet ion trap and there 
are some that require no external ion trap, pointing to the 
obsolescence of this particular component. 

Deflection angles vary from 70° to 90° with the latter 
wide-angle deflection slightly in the majority. From the 
service technician’s point of view this means that he will 
have to stock 90° deflection yokes as replacement parts. 
Also, TV receivers using the 90° deflection-angle tubes 
may have a tendency to show more horizontal deflection 
troubles than the earlier 70° receivers. The wide deflec- 
tion angle goes together with the almost uniform nominal 
16-kilovolt second anode voltage recommended by most 
manufacturers. This requirement puts a considerable bur- 
den on the flyback section and necessitated the develop- 
ment of new components featuring higher input power 
and greater efficiency. The effects of aging and climatic 
changes, and other deflection and high-voltage troubles 
will be more acute with the higher “Q” of the components. 

The majority of new picture tubes use low-voltage elec- 
trostatic focus, which was introduced successfully two 
years ago. In general, the focus voltage will be varied 
from 0 to about 350 volts either by a potentiometer or a 
fixed voltage divider. Some of the new tubes use magnetic 
focusing which allows their use as direct replacements for 
older types. 

Each CRT type listed in Table 1 may have one or more 
versions designated by different suffix letters such as “A,” 
“B,” etc. These tubes are identical except for some con- 
structional details such as the application of an aluminized 
screen, external conductive coating over the entire en- 
velope or only a portion of it, etc. A few words might be 
added concerning the use of aluminized screens. 


March, 1956 


To= past year has seen a number of new picture tubes 


SAXP4 Round clear| none 53° | none 
17ATP4 Rect. gray | low volt. 90° | single 
17AVP4 Rect. filter | low volt. 90° | single 
21ALP4 Rect. filter | low volt. 90° | single 
21AMP4 Rect. filter | mag. 90° | single 
21ATP4 Rect. filter | low volt. 90° | single 
21AUP4 Rect. filter | low volt. 72° | single 
21AWP4 Rect. filter | mag. 72° | single 
21BAP4 Rect. gray | low volt. 90° | none 
21BCP4 Rect. gray | low volt. 70° | none 
21BDP4 Rect. gray | low volt. 72° | none 
21BNP4 Rect. gray | low volt. 90° | none 


21EP4 Rect. filter | mag. 70° | single 
21FP4 Rect. filter | low volt. 70° | single 
21YP4 Rect. filter | low volt. 70° | single 
21ZP4 Rect. filter | mag. 70° | single 
21AXP22} | Round metal) high volt. | 70° | none 
24CP4 Rect. filter | mag. 90° | single 
24DP4 Rect. filter | low volt. 90° | single 
24YP4 Rect. filter | low volt. 90° | single 
24ZP4 Rect. filter | low volt. 90° | none 
27RP4 Rect. filter | mag. 90° | single 
{Color TV tube. 


Table 1. List of the new 
picture tubes used in cur- 
rent TV models and those 
on the production lines. 


Practically all major tube manufacturers now recom- 
mend the use of aluminized-screen tubes under various 
trade names. The addition of a very thin reflective surface 
behind the phosphor results in greater light output for a 
given electrical input. This does not mean that a non- 
aluminized tube cannot be made to give as bright a pic- 
ture by applying more beam current. It does mean that 
the aluminized screen requires less beam current with re- 
sulting longer cathode and screen life. On the other hand, 
the installation of an aluminized-screen tube in an old set 
will not mask such defects as low anode voltage, poor reg- 
ulation, poor focus, or weak video signals. 

The first tube listed in Table 1 is unusual in that its only 
purpose is to serve as a test component for the TV service 
technician. The 5AXP4 is a small, round, glass tube with- 
out external coating, ion trap, or focus connection. It 
makes it possible to check TV receiver chassis without 
using their own picture tubes and so facilitates servicing 
in the shop. No elaborate mounting arrangement is neces- 
sary and no time need be wasted in connecting deflection 
yoke, focus coil, and ion trap. The test picture tube is 
simply inserted into the deflection yoke and plugged into 
the original tube socket. Then the anode voltage is con- 
nected to the tube and it is ready to operate. Considerable 
tolerance exists in first and second anode as well as grid 
characteristics, so that the 5AXP4 will produce good pic- 
tures with any type chassis. For sets using 90° deflection, 
the screen may be overswept, but this does not matter 
since the final width and height adjustments would have 
to be made with the original tube in the cabinet any- 
way. 
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Part 5. Continuing the story of the development of 
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Edison cylinder records being sold from wagon by vendor in 1$00. 


Edison’s original phonographs and 


I’ PART 3 of this series we discussed 
the several varieties of the model 


Edison's phonograph before the turn of the century. , 
“M’”’ which he developed in the late 


Fig. 1. Edison’s 
1895 “Triumph” 
phonograph had 
a triple-spring 


type of motor. Fig. 2. Popular 


model was Edi- 
son's “Home Pho- 
nograph” of 1896. 


’80’s. These models were powered by 
wet batteries, by a hand treadle, by 
foot power, and by 110 volts from the 
direct-current house lighting circuits. 

Tainter and Bell, in the meantime, 
had sought means for improving upon 
Edison’s machines. As a result, com- 
petition again revived Edison’s interest 
in his phonograph and he developed a 
spring-motor phonograph, known as 
the “Triumph” (Fig. 1), which was 
first sold in 1895. This was one of the 
heaviest models produced by Edison 
and weighed over 50 Ibs. It employed 
the powerful triple-spring motor on 
shock-mounted suspensions, and would 
run noiselessly and with good regula- 
tion. Like other models to follow, this 
machine was supplied in an antique 
oak cabinet with cover to match and 


Fic. 3. A detailed 
sketch and listing of 
component parts used 
in the Model A type 
of home phonograph. 


INDEX OF PARTS 
1. Brass Mandrel to hold wax cylin- 19. Speaker Clamps 
der (Assembled with Main Shaft) 20. Speaker 
2. Main Shaft (Assembled with 21. Tube Plate 
Brass Mandrel) 22. Knife Adjusting Screw 
3. Feed Spring 23. Speed Adjusting Screw 
4. Feed Nut 24. Start-and-Stop Switch 
5. Feed Nut Screws 25. Hearing Tube 
6. Back Rod 26. Speaking Tube 
7. Drive Belt 27. Chip Brush 
8. Main-Shaft Center 28. Wax Cylinder, or Blank 
9. Main-Shaft Center Set Screw 29. Swing-arm Spring Washer 
10. Swing-arm Center 30. Spring-Washer Set Screw 
11. Swing-arm Center Set Screw 31. Body-holding Screw Washers 
12. Swing-arm Center Adjusting (metal and rubber) 
Screw 32. Main-Shaft Pulley 
13. Swing Arm 33. Body-holding Screw 
14. Lock Bolt 34. Top Plate 
15. Lift Lever 35. Home Phonograph Body 
16. Speaker Adjusting Screw 36. Back-rod Set Screws 
17. Speaker Adjusting Screw Lug 37. Main-Shaft Pulley Set Screws 
18. Speaker Lever 38. Body Cushions 
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Fig. 4. Edison’s 
“best seller” 
was his series 
of “Standard” 
models like this. 


was finished in black and gilt enamel. 
The “Triumph” was able to play up to 
a dozen 2-minute cylinders at one 
winding. It was indeed a rugged mech- 
anism and one which provided trouble- 
free service for many years. 

All of the early Edison phonographs 
were suited to both recording and re- 
production. A sapphire knife was con- 
tained in a small housing back of the 
tone arm assembly and this was used 
for shaving the wax cylinders so that 
they could be re-used. The cutter was 
made of sapphire and was shaped like 
a flat chisel. Altogether there were 
four distinct models of the “Triumph” 
manufactured. The first, model “A,” 
was housed in a plain oak box which 
was provided with an accessory drawer. 
The only difference between the model 
“A” and the model “B” (Fig. 1) was in 
the design of the box. They were both 
made early in 1895. 

The Edison Home Phonograph was 
first sold in the year 1896. This be- 
came one of the most popular of all of 
Edison’s machines. The first in the 
series of three models of the Edison 
Home Phonograph (Fig. 2) was known 
as model “A.” It was a single-speed 
phonograph designed for the 2-minute 
wax cylinder records which were 
standard throughout the late ’90’s. 

All of these early machines were 
complicated by present standards. The 
detailed drawing (Fig. 3) identifies the 
many components comprising these 
early designs. All of the first machines 
employed a speaking tube for record- 
ing and a hearing tube for reproduc- 
tion. By improving upon the design of 
the diaphragm of the reproducers, Edi- 
son soon discovered that there was 
enough energy created acoustically to 
warrant the use of a metal horn, so 
that more than one person could hear 
the reproduction at the same time. 
The earliest diaphragms were made of 
a special glass .004 inch thick and 
manufactured in France. This material 
was found to be superior to mica 
which had been used in experimental 
models. Standard accessories for the 
model “A” Home Phonograph are 
shown in Fig. 3. 

Edison’s ‘“‘best seller’ was his Stand- 
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Fig. 6. Micropho- 
tograph of Edi- 
son’s 2-minute 
sapphire stylus. 


Fig. 7. Record- 
er used glass 


diaphragm and 
sapphire cutter. 


- Fig. 5. The Model C re- 

producer used a sap- 
phire stylus shaped like a 
doorknob. (See Fig. 6.) 


ard model (Fig. 4), first produced in 
1896. This machine, like the Home, 
was designed specificaliy for the 2-min- 
ute wax cylinder and used a model 
“B” reproducer. Edison was the first 
to employ a sapphire point (needle) on 
his reproducers and this was standard 
with all of the Edison machines until 
1908 when he employed a diamond 
point for his improved cylinders. The 
Standard also had a shaving knife and 
used a single spring motor drive to 
play three or four cylinders at one 
winding. This model is still in plentiful 
supply and, because of this, its value 
to collectors of these early machines 
is rather limited. 

Of particular interest is the adjust- 
ing nut which acted as a vernier and 
was capable of turning the reproducer - Fig. 8. Hearing 
in order to assure perfect tracking of . ‘ube and speak. 
the stylus in the groove of a cylinder. *"9 — used 

The model “C” reproducer was de- a ve 
veloped shortly thereafter (Fig. 5), 
and this was designed to self-compen- 
sate to seat itself to the groove in the 
record. The stylus, of sapphire, was 
ground to a shape resembling a door- 
knob (Fig. 6), and contact was made 
on the lower side as seen in the illus- 
tration. Note a slight wearing of the 
sapphire at the point where it engaged 
the record. 

The recorder supplied with the 
Standard (Fig. 7) also employed a thin 
glass diaphragm to which was attached 
a sapphire cutter mounted to a metal 
bar and cemented to the diaphragm. 
A telescopic assembly resembling a 
simple bellows was attached to the 
diaphragm and then coupled to the 
neck of the recorder to prevent loss of 
sound waves resulting from the verti- 
cal fluctuating action of the diaphragm 
assembly. The speaking tube and the 
hearing tube (Fig. 8) were standard 
equipment for this machine. 

The next in the line of spring-motor 
Edison phonographs was the compact 
“Gem,” manufactured in 1898. This 
was made in three different models. 
The first of these (Fig. 9) was the 
model “A.” The one illustrated is 
shown with an accessory gear train 
which provided a choice of either 2- or 

(Continued on page 179) 


Fig. 9. This “Gem” 
model played 
either 2- or 4-min- 
ute records with a 
gear attachment. 


Fig. 10. Edison’s 
economy model 
“Gem.” often used 
as a premium. 
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Keep your v.t.v.m. working by learning to make these 


tests and repairs—applicable to other meters too! 


HE vacuum-tube voltmeter is an es- 
Jecotia piece of test equipment in the 

average service shop. If the service 
technician has to wait several weeks to 
get his v.t.v.m. repaired when it gets 
out of order, considerable inconven- 
ience will often result and service time 
on certain jobs is likely to be increased. 
It is therefore desirable for the service 
technician to repair his defective v.t.- 
v.m. himself, rather than send it back 
to the factory. Most of the needed re- 
pairs on service-type v.t.v.m.’s can be 
accomplished very rapidly, if the tech- 
nician understands how the instrument 
works, and uses a logical troubleshoot- 
ing approach. 

The operation of a representative 
v.t.v.m. may be summarized briefly as 
follows: Two tubes are usually em- 
ployed in a bridge arrangement (see 
Fig. 1). When no measurements are 
being made (i.e., no input voltage), the 
plate currents of the tubes are equal, 
and the cathodes of both are at the 
same potential to ground. No current 
flows through the meter movement, 
which is connected between the two 
cathodes through a variable resistor. 

When a d.c. voltage test is to be 
made, the potential to be measured is 
applied between the grid of one of the 
tubes and ground. The plate current in 
this tube changes, since the bias of the 
tube has been altered; the plate cur- 
rent in the reference tube, however, re- 
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mains unchanged. A difference in the 
cathode voltages of the two tubes is set 
up that results in a potential difference 
across the meter movement, producing 
a current in it proportional to the ap- 
plied voltage. Proper calibration of the 
meter scale permits it to indicate the 
applied voltage accurately. 

For a.c. voltage measurements, a di- 
ode rectifier is employed to rectify the 
applied a.c. voltage. (Since the v.t.v.m. 
only measures d.c. voltages, an a.c. 
voltage must be converted to d.c.) The 
rectified voltage is applied to the active 
tube in the bridge circuit (see Fig. 2). 

When a resistance measurement is to 
be made, a bias is applied to the v.t.v.m. 
active tube by means of a battery. The 
resistance to be measured connects into 
the circuit in the manner shown in 


Fig. 1. Simplified diagram of the basic 
measuring circuit of a typical v.t.v.m. 
The meter movement may be connected as 
shown or between the plates of V: and V2. 


REFERENCE 
TUBE 
ve 


OC INPUT 
VOLTAGE 


. “tly 


PLATE 8 BIAS 


VOLTAGE SOURCE 


Fig. 3, and causes a change in the bias 
of the active tube. This change in bias 
produces a proportional change in cur- 
rent through the meter movement. The 
calibration of the ohmmeter scale on 
which this change is indicated is such 
that the unknown resistor’s value is ac- 
curately measured. 

For service purposes, the v.t.v.m. 
may be divided into eight sections. 
These are (1) the leads, (2) the switch- 
ing system, (3) the bridge circuit, (4) 
the meter movement, (5) the power 
supply, (6) the battery and associated 
resistors used on ohms measurements, 
(7) the rectifier and associated balanc- 
ing circuit used for a.c. voltage meas- 
urements, and (8), the special probes 
used for measuring high voltages and 
r.f. potentials. 

The leads feed voltage or resistance 
information into the v.t.v.m. switching 
system. The latter includes the func- 
tion switch which sets up the meter for 
the various types of measurements; and 
the range selector switch, which taps 
off a suitable percentage of the applied 
voltage from a voltage divider at the 
input of the active bridge-circuit tube 
(see Fig. 4). The voltage divider is nec- 
essary to keep the voltage input to the 
active tube down to a safe value. The 
higher the voltage to be measured, the 
smaller is the percentage of it that is 
fed to the active tube. 

The bridge circuit creates the cur- 
rent difference that is measured by the 
meter movement. The movement is 
a D’Arsonval galvanometer-type unit. 
The power supply provides the voltages 
required by the various tubes. 


Meter Troubles 


Leads. When the pilot light indi- 
cator on the v.t.v.m. shows that 
power is getting to the _ instru- 
ment, but the v.t.v.m. is inopera- 
tive, the most likely trouble is 
a defective lead. To check the “hot” 
d.c. voltage lead, disconnect the lead 
from the meter and substitute an insu- 
lated piece of wire in its place. Con- 
nect one end of the wire to the “hot” 
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point of the jack on the meter; connect 
the other end to a source of voltage, 
such as a battery. Use the meter’s 
ground lead to complete the circuit. If 
a voltage is read, the original meter 
lead is defective. The ground lead of 
the ohmmeter may be checked on the 
“ohms” setting by shorting it to the 
“hot” ohmmeter lead. If the meter 
reads zero, the lead is not defective. If 
the reading is “infinite,” connect the 
“hot” ohmmeter lead to a screw on the 
metal case of the v.t.v.m. If a zero 
reading is now obtained, the ground lead 
is open. To check the remaining lead 
(a.c. or “hot” ohmmeter lead), remove it, 
and connect the ground lead to the jack 
from which this “hot” lead came. If the 
original ohms reading was “infinite,” 
and it now becomes zero, the “hot” lead 
is defective. 

A frequently overlooked point related 
to leads is the presence of an isolating 
resistor in the tip of the “hot” d.c. 
lead. The function of this resistor is 
the maintenance of a high input im- 
pedance to the meter. The value of the 
resistor is generally one meghom or 
more. On some meters, identical con- 
nectors are used on the “hot” d.c. and 
a.c. leads, making it possible for a 
sleepy technician to reverse the lead 
connections, and a.c. voltage readings 
will be too low in consequence. (The 
inaccuracy may be evident on all scales, 
or may be noticeable on low voltage 
ranges only, depending on the circuits 
used in the meter.) Resistance read- 
ings will be greater than normal by the 
amount of resistance in series with the 
lead. The presence of either symptom 
calls for a quick resistance check of the 
“hot” a.c. and “ohms” lead. The cor- 
rect reading should, of course, be zero 
or nearly zero ohms. 

Lead repairs are simple; some im- 
portant points, however, are worth 
noting in connection with such repairs. 
First, remember the abuse leads are 
subject to, and don’t rush the job. Two, 
be sure to provide proper strain relief 
and make secure mechanical connec- 
tions before doing any soldering. If a 
new lead is to be made up, obtain suit- 
able wire. Ordinary shielded wire is 
not flexible enough to provide satisfac- 
tory service. 

The meter is inoperative on all fwnc- 
tion settings and the leads are normal. 
Turn the meter “off-on” switch off; 
after a minute or so, turn the switch 
on again. Keep your eye on the scale 
pointer. As the tubes in the bridge cir- 
cuit heat up, the current through them 
varies more or less erratically; the 
pointer will indicate these variations by 
swinging either half-way up the scale, 
or possibly down below the zero point. 
This is a normal reaction, and indicates 
that the meter movement is working, 
the power supply is delivering heater 
and “B+” voltages to the v.t.v.m. tubes 
(even though these voltages may not 
be correct), and the bridge-circuit 
tubes are both passing some plate cur- 
rent. The source of trouble is thus nar- 
rowed down to a meter section other 
than the ones just referred to, with the 
likeliest site the input circuit of the 
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v.t.v.m. If the pointer does not budge, 
voltage checks in the power supply cir- 
cuit and the points to which it feeds 
indicate the next step to be taken. 
A severe loss of emission in both bridge- 
circuit tubes, or a defective meter 
movement, may also be present. 

If the meter’s pilot light does not go 
on, tests of the power outlet, line plug, 
line cord, and “off-on” switch, in that 
order, are called for. 

Meter does not “zero” on d.c. volt- 
age setting. Before the v.t.v.m. is 
turned on, the technician should quick- 
ly note the position of the scale pointer. 
The pointer should register zero; if it 
doesn’t, reset the mechanical adjust- 
ment screw that is generally provided 
on the plastic housing directly below 
the glass face of the meter until the 
pointer does indicate zero. Ideally, the 
pointer should remain at zero irrespec- 
tive of whether the meter is upright, 
tilted, or in a horizontal position. Since 
the meter balance necessary to provide 
this ideal state of affairs is rarely per- 
fect, it is advisable to zero the meter 
while it is in the position in which it 
is most often used, and to change this 
position as little as possible. 

When the v.t.v.m. has been turned on, 
and a minute or two allowed for tube 
warm-up, note whether the pointer still 
registers zero. If it doesn’t, set the func- 
tion switch to “+D.C. Volts,” short the 
d.c. leads together, and reset the zero 
adjust potentiometer until the pointer 
does read zero. This zero adjustment 
compensates for small changes in the 
characteristics of the tubes used in the 
bridge circuit. If the pointer cannot be 
brought to zero, mismatched tubes in 
the bridge circuit are the most likely 
source of the trouble. 

One dual-purpose tube, such as a 
6SN7, or two separate triode tubes are 
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Fig. 3. Equivalent of the ohms meas- 
uring circuit of a v.t.v.m. The resist- 
ance to be measured is part of a 
voltage divider across the input to 
the active tube of the bridge circuit. 
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Fig. 4. Simplified diagram of the d.c. 
voltage divider at input of v.t.v.m. 


used in the bridge circuit. When two 
separate triodes are employed, a quick 
test for tube trouble may be made by 
reversing the positions of the tubes. If 
one of the tubes is defective, the re- 
versal will change the direction in 
which the pointer is off zero. If the 
meter pointer was above zero to begin 
with, for example, it will go below zero 
when the tubes are reversed. If a dual- 
purpose tube is present, the fastest test 
lies in substituting another tube. Irre- 
spective of whether one or two tubes 
are used in the bridge circuit, a num- 
ber of tubes should be substituted be- 
fore trouble is looked for elsewhere. 
When one of two bridge circuit tubes 
is defective, it is advisable to replace 
both, using tubes that are as closely 
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Fig. 2. Circuit diagram of a commercial 
v.t.v.m. Vi and V2 are the active and 
reference tubes, respectively, in the 
bridge circuit. The diagram is simplified. 


SS ee | AC ads 
1 t 
1 1 : 
| | OHMS ADV. : 
| i 
! C. ADS. 
‘inl AC pigs i 2 
ae 
-T~ | 
rt 1 ! 
os Pen j cate 
SS ae a 2 S+0C. digs 
=: 
ZERO 
ADJ 
— 
AC. VOLTAGE OHMMETER 
RANGE SELECTOR = RANGE SELECTOR 
pment ene 
> 
g —"3 ; =_ 
TIFIER = pP—2 
(FOR ac INPUT VOLTAGES) [7 eee 
; rae | dee 
—? ] 
cm 1 s2 
| Ld >—Jt-1-- 
' 
ee eS ee ial 
= — OHMMETER 
BATTERY 
ie *0c. 
vou 
* ' 
2 


® 
“az 
2 
2 
° eso 
w 
eo 


TO A.C-OHMS PROSE 


MULTIMETER 


V.T.V.M. 
MOVEMENT 


-—+ 
7 Of" BATTERY 


(a) (8) 


Fig. 5. Two methods of checking a meter 
movement are shown here. (A) Checking a 
movement against a meter known to be ac- 
curate; (B) checking by use of Ohm’s Law. 


matched as possible. New tubes of the 
same make and code number are like- 
liest to provide the necessary match. 

Causes of trouble other than tubes 
that should be looked for when the 
pointer cannot be set at zero on d.c. 
volts include any component fault capa- 
ble of upsetting the balance of the two 
triodes in the bridge circuit—i.e., a 
change in value of resistors used in the 
plate, grid, or cathode circuit of each 
tube, shorted or leaky capacitors in 
these circuits, etc. 

Calibration adjustments. Adjustments 
for setting the pointer to zero volts are 
provided to eliminate inaccuracies due 
to differences in the characteristics of 
the bridge-circuit tubes. They are usu- 
ally screwdriver adjusted potentiom- 
eters that become accessible only whén 
the v.t.v.m. is removed from its case. 
The potentiometers vary the resistance 
in series with the meter movement 
(as shown in Fig. 2), thus adjusting the 
meter reading to the gain of the tubes. 

The difference between the calibra- 
tion and zero-adjust potentiometers is 
this: the zero-adjust pot simply bal- 
ances one triode against the other, but 
does nothing to correct for over-all loss 
of gain in both of the tubes; the cali- 
bration adjust pots, however, do correct 
for such changes. Calibration adjust- 
ments should be made periodically— 
say, every two months; they shou! 
also be made whenever tubes are 
changed. 

To make the “+ D.C.” calibration 
adjustment, connect the d.c. leads to 
a fresh dry cell (1.55 v.) and set the 
“4 D.C.” calibration pot to the point 
where the meter reads 1.55 volts. The 
same procedure is used for the 
“__ D.C.” calibration adjustment, with 
the exception that the leads to the bat- 
tery are reversed, and the function 
switch set to “—D.C. Volts.” (Some 
v.t.v.m.’s use one d.c. adjustment only.) 

The ac. calibration adjustment 
should be made with a low-voltage a.c. 
source applied to the v.t.v.m. input. Un- 
fortunately, there is no convenient 
standard voltage source for a.c. com- 
parable to a battery for d.c. The 6.3 
volt heater supply to a tube may be 
used for this purpose (the heater cir- 
cuit of a tube in the v.t.v.m. will serve), 
keeping in mind that this heater volt- 
age depends on the value of line volt- 
age present. The line voltage in most 
localities varies as much as +10% 
and even more, during the course of a 
day. It is therefore desirable to check 
the v.t.v.m. reading on a.c. against the 
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reading of a voltmeter known to be ac- 
curate. 

Ohmmeter adjustment troubles. If 
the pointer cannot be brought to the 
“infinite” limit of the scale by suitable 
manipulation of the ohms adjustment 
control, the meter battery has aged and 
needs replacement. If the pointer de- 
flects backward after the battery re- 
placement, the battery has been con- 
nected in reverse polarity. 

Meter readings are incorrect. If im- 
proper readings are obtained on all 
function settings of the v.t.v.m. the 
most likely sources of trouble are: the 
power supply, severe loss of emission in 
both tubes, or a defective meter move- 
ment. When the v.t.v.m. has been re- 
moved from its case, a visual check 
should be made. Note whether glass 
tubes are lit or metal tubes are warm. 
Note also whether any charred resis- 
tors are present. 

If the preliminary visual check re- 
veals nothing abnormal, the “B+” 
voltage should be measured. (The serv- 
ice technician should check the “B +” 
supply and other voltages in his v.t.v.m. 
while the instrument is in good work- 
ing order so that he won’t have to guess 
what these voltages should be when the 
meter is not operating normally.) Most 
v.t.v.m.’s provide “B+” and “B—” 
voltages. The highest “B+” voltage 
may be between 30 and 100 volts; there 
may be that much “B —” voltage pres- 
ent as well. The normal voltage be- 
tween plate and cathode of a tube may 
be as low as 25 volts or as high as 
100 volts. The output of the power 
supply may be between 100 and 300 
volts. 

The fact that a transformer is used 
in the meter doesn’t mean that the line 
voltage is being stepped up; the trans- 
former is required for isolation pur- 
poses, and prevents the line short that 
would occur if a v.t.v.m. with a “hot” 
chassis was connected to an a.c.-d.c. 
“hot”-chassis receiver whose chassis 
was at ground potential. (As it is, a line 
short in a v.t.v.m. is generally caused 
by a wearing away of the insulation of 
the line cord at the point where it en- 
ters the case.) 

It should be kept in mind that the 
meter compares the current of two 
identical tubes. If the “B+” voltage 
drops somewhat, the currents through 
both tubes will fall, but the current 
difference will remain the same. This 
is a desirable feature of v.t.v.m. design, 
since it makes the readings fairly inde- 
pendent of line voltage variations. It 
also simplifies the troubleshooting of 
the power supply, since only severe 
changes in “B+” voltage will impair 
v.t.v.m. operation. Very marked devia- 
tions from the normal should therefore 
be looked for, in measuring “B +-’”’ volt- 
ages. 

When the meter can be “zeroed” (on 
d.c. volts), trouble at some circuit point 
common to both tubes should be sus- 
pected. If the meter cannot be “ze- 
roed,” the voltages at the electrodes of 
one bridge tube can be checked against 
the corresponding electrodes of the 
other tube. The point at which a differ- 


ence shows up will indicate the site of 
the trouble. ' 

Checking the meter movement. When 
the v.t.v.m. is inaccurate or inoperative 
on all functions, and tests fail to reveal 
a defect in other sections, the meter 
movement should be checked. One way 
of doing this is to compare it with a 
similar movement. Most modern v.t.- 
v.m.’s use a 20,000 ohms-per-volt (50- 
microampere) meter movement that is 
practically identical with the move- 
ment used in many conventional multi- 
meters. If such a multimeter is avail- 
able, proceed as follows: 

Disconnect the movement to be 
tested from its circuit. Then connect 
it in series (see Fig. 5A) with a d.c. 
voltage source (such as a battery) and 
a multimeter. The pointer of the v.t.- 
v.m. movement will deflect the same 
amount as the multimeter pointer 
(since the same current flows through 
both movements) ‘permitting a check of 
the v.t.v.m.’s accuracy to be made. 

Another way to check the v.t.v.m. 
meter movement is as follows: Calcu- 
late the resistance required in series 
with a battery to produce half-scale 
deflection on the movement This is 
readily done by using Ohm’s Law 
(I = E/R). Suppose the v.t.v.m. uses a 
200-microampere movement. One hun- 
dred microamperes will be present at 
half-scale deflection. Assume a 1.5-volt 
battery is to be used as the voltage 
source. Then, .0001=—1.5/R and R= 
15,000 ohms. Connect the correct value 
of resistance in series with the move- 
ment and the d.c. voltage source (see 
Fig. 5B), and see if the meter reads 
half-scale. If the reading is less than 
half scale, the possibility that the inter- 
nal meter resistance is excessively large 
must be considered. To verify this, dou- 
ble both the voltage and the resistance 
(using 3 volts for EZ and 30,000 ohms 
for R); if the new reading is the same 
as before, the meter movement resis- 
tance is negligible. If the two readings 
differ considerably, the reading which 
would have been obtained with zero 
movement resistance can be calculated 
from the formula: 

I = ee x Iz) / (21, —I;) 
where J, is the first reading, Iz is the 
second reading, and J is the reading 
that’ would be present if the meter 
movement resistance was zero. 

Meter movement troubles and their 
repair. If the reading obtained during 
the previously described test is inaccu- 
rate, but the pointer doesn’t stick or 
jump erratically, the movement should 
be returned to the factory for repairs. 
A damaged hairspring or magnet, or a 
defective winding is probably present; 
none of these can be conveniently re- 
paired with the equipment available in 
the average service shop. The errati- 


cally moving, sticking, or bent pointer , 


can be repaired. 

Sticking is generally caused by one 
of the following: The pointer may be 
touching the glass or the scale, because 
it is bent or because the glass has been 
pushed in too far. A tiny piece of metal 
(originally introduced at the time of 

(Continued on page 140) 
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every week for regular service calls, 


a TV receiving antenna. The “Tri-Pacer” 


W. (WHITEY) BRAYER of Phoe- 
nix, Arizona, is a man who believes 

" in creating his own opportunities. 
Television-hungry residents of Arizo- 
na’s most remote communities are ev- 
erlastingly grateful that he is. 

Brayer, a former Air Force commu- 
nications officer, now operates one of 
the West’s largest television repair 
businesses—Whitey’s T-V. His three- 
pronged plan of attack for obtaining 
business in the state’s outlying areas 
consists of installing a community 
service antenna on a mountain top, 
selling television sets to residents of 
the area, and maintaining a flying “TV 
Ambulance” that provides weekly serv- 
ice in towns not large enough to sup- 
port a permanent television repair 
shop. 

Brayer and his wife now own a “Tri- 
Pacer” airplane and both have become 
accomplished pilots. They plan to add 
a second plane to their “private air 
force” in 1956. Whitey’s schedule now 
takes him to Ajo, a mining town 150 
miles southwest of Phoenix, on Tues- 
days; to Douglas and Bisbee near the 
Mexican border on Wednesdays and 
Thursdays; and to Williams, 150 miles 
north of Phoenix, on Fridays. 

“We can leave Phoenix at 8 a.m., 
make as many as 18 service calls, and 
be back at regular quitting time,” 
Brayer explains. “Our customers bring 
their sets to a central collection point 
in each of the communities we visit. 
Because we are able to go and come 
back the same day, we don’t have to 
work men overtime and it’s not neces- 
sary to make additional charges for 
the service. Our rates are the same as 
in Phoenix.” 

Up to two years ago, Brayer was a 
conventional sort of television dealer 
and technician. How did he get into 
this “TV missionary work” that takes 
him flying all over Arizona? 

It all started when the residents of a 
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The aerial view shown here was taken from Whitey’s T-V Serv- 
ice “flying ambulance” and shows one of the towns visited 
The truck on the right 
is used to survey a customer's locality for the best spot to erect 
shown above is 
used by Whitey’s T-V Service to reach small towns out West. 
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TV Service 


By DEAN SMITH 


WHITEYS a 
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This unusual operator first creates a TV market in small 
mountain-locked towns and then flies in to service sets. 


tiny community near Williams, Ari- 
zona, decided they wanted television 
reception. The 17 families composed 
the entire population of a settlement 
of El Paso Natural Gas Co. employees 
who maintain a pumping station. At 
their request, Brayer drove to the com- 
munity with his antenna tower truck 
and took signal strength readings in 
the area. There was no usable signal, 
so he installed a television receiver in 
the back seat of his airplane and be- 
gan flying low over surrounding moun- 
tains to determine the best location for 
a community service antenna. He fi- 
nally decided on a 6700-foot mountain 
called “Microwave Hill,” six and a half 
miles from the pumping station and its 
17 homes. Even though signal strength 
readings on “Microwave Hill” were in 
the 15-30 microvolt range, the absence 
of noise in the area made the site 
usable. 

Brayer considered several antenna 
possibilities, but decided to use a four- 
stack yagi, connected in an H-frame. 
The antenna picks up signals from 
three channels in Phoenix and feeds 
them to a preamplifier. Open-wire line 
carries the signal to the subscribers’ 
homes. 

As soon as the gas company employ- 
ees had their television system in op- 
eration, people from Williams, 10 miles 
away, started driving out to the little 
community to watch programs. It was 
only a matter of months before Brayer 
was erecting a community antenna 
system for Williams, one which was 
completed in only two weeks. 

Brayer uses his airplane in many 
ways to speed the antenna installa- 
tions and cut costs. First, he finds the 
best antenna site by flying around the 
area with a test set in the plane. Then 


he uses the plane to map the easiest 
routes by which equipment can be 
trucked in. And, finally, he flies in 
urgently needed installation parts and, 
later, repair equipment. 

Of particular pride to Brayer is the 
two-way radio communications equip- 
ment he maintains between his plane, 
his office, and his service trucks. He is 
in contact several times daily with 
service companies he has set up in 
towns served by his community an- 
tenna systems, arranging the calls he 
will make on his next trip. Even while 
en route to an outlying town he can 
accept last-minute service requests. 

In his “flying ambulance,” he carries 
standard TV repair equipment found 
in most repair trucks, including a field 
strength meter, vacuum-tube volt- 
meter, tuve caddy, and most common 
capacitors and resistors. Other parts 
are stocked at the towns he visits, and 
major components can be flown in 
from Phoenix. 

By the end of 1955, Brayer had in- 
stalled community antenna systems at 
the natural gas community, at Doug- 
las, and at Williams. His plans call for 
additional installations in two other 
Arizona communities and one in east- 
ern California. In each antenna in- 
stallation project, Brayer learns some- 
thing new about equipment and pro- 
cedures. He attacks the problems with 
all the zeal of a research scientist and 
is eager to try new ideas. Next on his 
list is the use of microwave relay sta- 
tions to bring television into remote 
communities. 

Brayer gets a terrific boost out of 
bringing entertainment to people pre- 
viously out of TV range. And the addi- 
tional business isn’t hard to take, 
either. 
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through habit, tend to standardize 

on two or three diagnostic meth- 
ods, even though other techniques are 
available and, in some cases, to be 
preferred. For maximum efficiency the 
technician should be thoroughly famil- 
iar with all the basic techniques and 
should be prepared to use the one best 
suited to the equipment being serviced 
and the complaint encountered. 

A ready knowledge of various serv- 
icing techniques is valuable in another 
way. Sometimes an unusual defect 
cannot readily be detected with the 
first technique used. In such cases, 
considerable time may be lost trying 
to isolate the trouble if another effec- 
tive technique is not Known. For- 
tunately, for each common complaint, 
there are several good techniques that 
may be used. 

In order to adequately discuss the 
application of various techniques to 
actual servicing problems, we will first 
review, briefly, each basic diagnostic 
method. 


Basic Servicing Methods 


Effect-to-cause reasoning: This is 
the most basic and the most important 
of servicing techniques. Experienced 
technicians often use this technique 
almost exclusively, relying on the 
other techniques only for confirmation 
or in cases involving unfamiliar cir- 
cuits. 

To use “effect-to-cause reasoning” a 
knowledge of circuit operation is man- 
datory. The technician first confirms 
the complaint then, on the basis of his 
knowledge of circuit operation and 
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Mex radio-television technicians, 


By LOUIS E. GARNER, JR. 


f Servicing 


perhaps with a simple test, decides in 
which section or stage the defect is lo- 
cated. Often, even the defective part 
is determined. 

A final test is then made, generally 
using a multitester, either to finally 
isolate the defective part or to con- 
firm the diagnosis. 

This technique depends on the fact 
that each complaint is brought about 
by a specific cause. Sometimes several 
possible defects might result in the 
same complaint. In such cases, the 
technician relies on his past experi- 
ence to choose the most likely defect 
for his first test. 

When developed properly, this tech- 
nique enables a technician to deter- 
mine the one or two most likely de- 
fects causing a _ specific complaint 
simply by examining the schematic 
diagram and having the complaint de- 
scribed. 

Testing tubes: Although “testing 
the tubes” is a service technique that 
may be used even by an apprentice 
technician, the fact remains that this 
technique, in terms of sets serviced, 
is probably one of the most important. 

A good percentage of all complaints 
are due to nothing more than a defec- 
tive tube or tubes. Occasionally, the 
customary test with an emission-type 
tube tester will indicate a tube to be 
“good” even though the tube is defec- 
tive. In. such cases, the most reliable 
test is substitution of a tube known 
to be in good operating condition. 

TV technicians, particularly, will 
carry a fairly complete assortment of 
tubes on house calls so that a sub- 
stitution test may be easily and quick- 


Most technicians know the procedures described but 
have forgotten how useful they can be on a "tough case”. 
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ly made. If the suspected tube is 
found to be at fault, the replacement 
is simply left in the set. 

Alignment: Alignment is generally 
considered a repair method rather 
than a diagnostic technique. However, 
there are many cases where re-align- 
ment of the receiver may offer the 
only means of eliminating a possible 
cause of trouble. 

The author encountered such a con- 
dition in a 1946 model RCA television 
receiver. The complaint was a narrow 
black bar across the middle of the TV 
screen, together with excessive hum. 
Tests indicated that the condition al- 
ways seemed to be present in some 
degree, but was aggravated when a 
station was tuned in. When an oscil- 
loscope test indicated the interference 
signal to be 60 cycles, tube heater-to- 
cathode leakage or a defective bypass 
capacitor was suspected. 

Shorting the output of the front- 
end eliminated the condition, so tests 
were concentrated in this section of 
the receiver. However, testing all 
parts and tubes and even trying sub- 
stitute tubes failed to isolate the de- 
fect. Finally, almost in desperation, 
re-alignment of the front-end and i-f. 
stages was tried. This completely 
cleared up the trouble. 

Further tests isolated the reason 
for this odd condition. The i.f. stages 
and the front-end were so badly mis- 
aligned that over-all oscillation was 
taking place. However, the oscillation 
was “blocking” at a 60-cycle rate, still 
permitting signals to be received but 
superimposing the heavy  60-cycle 
pulse signal on all incoming signals. 
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Fig. 1. In the “brute force” servicing procedure, a 
pair of plastic tweezers is used to spot a stubborn 
intermittent by causing defective part to cut out. 


While the situation just outlined is 
unusual, it does serve to point out the 
importance of alignment as a service 
technique in itself. 

Voltage analysis tests: Once popu- 
lar, this technique has fallen into dis- 
favor with the advent of more rapid 
testing methods. When using this 
technique, the operating voltages on 
each electrode of every tube are meas- 
ured and compared against a chart of 
“normal” operating voltages as sup- 
plied by the set manufacturer. Any 
discrepancies indicate the stage where 
the defect exists. 

To properly use this technique, the 
technician must either know the nor- 
mal operating voltages or have such 
information available. 

Today, voltmeter tests are used pri- 
marily to isolate a defective part once 
the defective stage has been isolated 
by other methods. 

Ohmmeter tests: Resistance tests 
(systematic checks between estab- 
lished points in the equipment) once 
were considered as important as volt- 
age analysis. The technique is much 
the same, except that an ohmmeter is 
used for the measurements, set power 
is off, and resistance readings are 
taken. 

Like voltage analysis, this technique 
has fallen into disuse as a diagnostic 
method and now is used primarily to 
identify a defective part. This tech- 
nique is probably less used than volt- 
@ge analysis at the present time, since 
many manufacturers continue to sup- 
ply charts giving the “normal’’ d.c. 
operating voltages while resistance 
charts are rarely furnished. 

“Brute force’: This is a specialized 
technique, used primarily in the case 
of intermittent receivers. Although an 
old technique, it still proves to be one 
of the most effective in isolating an 
intermittent part or connection. 

To use the technique, a pair of plas- 
tic pliers or tweezers is used to move, 
pull, and “wiggle” the various compo- 
nents while the set is operating. See 
Fig. 1. If the intermittent condition 
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can be made to occur as a particular 
part or wire is moved, the defect has 
generally been isolated. A defective 
part or wire can be replaced or a poor 
connection may be resoldered. 

Stage blocking: This is another spe- 
cialized technique, used _ generally 
when hum, noise, interference, or os- 
cillation is present. A short piece of 
hookup wire or a test lead is used to 
short the grid of each stage to its 
cathode temporarily. A single stage is 
tested at a time and the test generally 
carried out systematically, working 
either from the front-end towards the 
output stage or vice versa. 

If the hum or noise disappears as a 
particular stage is “blocked” in this 
fashion, but is present when the pre- 
ceding stage is “blocked,” the trouble 
has been isolated to a single stage. 

When using this technique, care 
must be taken that stage bias is not 
removed long enough to damage the 
tube. This is especially true as far as 
power stages are concerned. 

Signal tracing: Probably one of the 
most effective servicing techniques, 
applicable to isolating most troubles 
and yet easily used even by a mod- 
erately skilled technician, signal trac- 
ing is generally carried out with a 
specialized instrument. The basic prin- 
ciple is simply that of checking the 
signal amplitude and quality at vari- 
ous points in the equipment, starting 
at the input or front-end and working 
systematically, stage-by-stage, towards 
the output. 

The simplest of signal tracers is 
nothing more than a pair of earphones 
used to check the signal at various 
stages in an audio amplifier. More ad- 
vanced signa] tracers incorporate a 
high-gain audio amplifier, a loud- 
speaker, level indicator (tuning eye or 
meter), and an r.f. detector probe for 
signal tracing in if. and r.f. stages. 
The most expensive instruments also 
incorporate t.r.f. stages for the great- 
est effectiveness in checking if. and 
r.f. sections. 

An oscilloscope may be used to check 


Fig. 2. Here the standard “signal tracing” technique 
has been slightly modified by the addition of a scope 
to the test equipment line-up. See article on this. 
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Fig. 3. Block diagram of a more or less 
standard audio amplifier. Refer to. text. 


(a) 


Fig. 4. (A) Hum signal as observed on oscil- 
loscope with horizontal sweep at approxi- 
mately 20 cps. (B) Hum modulation of high- 
frequency audio signal. Sweep at 20 cps. 


signal waveforms or to check sync 
pulses and sweep signals in a TV re- 
ceiver as shown in Fig. 2. 

Signal injection: This technique is 
just the opposite of the signal tracing 
technique and is just as satisfactory 
for isolating most defects. To use this 
technique, a known signal is intro- 
duced at various stages in the equip- 
ment as a substitute for the normal 
signal. The effects are noted and any 
trouble isolated to a specific stage. 

As an example, if the complaint is 
“modulation hum,” and an i.f. signal 


Fig. 5. The various sections of a typical 
radio receiver. Note similarity to Fig. 3. 
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Fig. 6. Block diagram 
of a fairly typical 
television receiver 
of intercarrier type. 
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introduced into the second if. stage 
does not produce the complaint, but 
the same signal introduced into the 
first if. stage does, the defect is in 
the first if. stage. 

A signal generator is generally used 
to carry out the signal injection test 
technique, with an audio signal used 
in the audio stages of the equipment 
and an if. or r.f. signal used in the i-f. 
amplifier stages and the front-end, re- 
spectively. 

Circuit disturbance test: This tech- 
nique is essentially a modification of 
the signal injection technique in which 
shock excitation (noise) is used in 
place of a regular signal. The tech- 
nique is generally used when the 
equipment is “dead” or “weak” but 
may sometimes be used with inter- 
mittent receivers. 

To use the technique, stages are 
“disturbed” one at a time, starting at 
the output and working towards the 


front-end. This may be accomplished 
by momentarily touching the grid ter- 
minal with a finger, removing and re- 
placing a tube in its socket, or remov- 
ing and replacing a grid top cap. In 
sets where series heater strings are 
used, either the first or last method is 
used; removing a tube in such a set 
would disturb all stages rather than 
just the desired stage. 

In an ordinary receiver, as each 
stage is disturbed, clicks, noises, or 
hum should be heard in the loud- 
speaker. If the signals are not heard 
as a particular stage is disturbed, that 
stage is dead. 


Applications 


The diagnostic techniques outlined 
may, with but slight modification, be 
applied to practically any type of elec- 
tronic equipment requiring servicing, 
whether the equipment be a simple 
two-tube audio amplifier or a complex 


Fig. 7. Summary of the various service techniques and their specific applications. 
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piece of industrial electronic equip- 
ment. However, the average tech- 
nician specializes in only three types 
of equipment, so we will discuss the 
general application of these techniques 
to those items—the audio amplifier, 
the radio receiver, and the television 
receiver. 

The audio amplifier: Fig. 3 is a 
block diagram applicable to most 
audio amplifiers. This diagram covers 
most amplifiers encountered in phono- 
graph and p.a. work, although some- 
what simpler circuits may be used oc- 
casionally (single-ended output instead 
of push-pull, for example). 

The defects generally encountered 
are “dead” amplifier, weak, noisy, 
intermittent, hum, oscillation, or dis- 
tortion. The applicable techniques fol- 
low: 

Dead: The defective stage may be 
isolated by signal tracing, using an- 
other audio amplifier; by signal injec- 
tion, using either the circuit disturb- 
ance method or an audio oscillator as 
a signal source. If due to defective 
tubes, tube testing will isolate the 
trouble quickly. Voltage tests work in 
some cases and may often be used to 
isolate a defective part after stage 
isolation by signal tracing or signal 
injection. An oscilloscope or a.c. vac- 
uum-tube voltmeter may also be used 
in signal tracing. 

Weak: A defective stage may be iso- 
lated by signal tracing, signal injec- 
tion, tube testing, and voltage tests. 
The trouble is usually caused by an 
open coupling capacitor, weak tube, 
or incorrect (low) “B” voltages. The 
oscilloscope, used with a voltage cali- 
brator to measure stage gain, provides 
a powerful modification of the signal 
tracing technique to isolate a weak 
stage. 

Noisy: Use signal tracing or signal 
injection. Stage blocking works well 
in some cases. If a “noise test” pro- 
vision is available on the tube tester 
used, testing tubes will eliminate these 
as a possible source of trouble. Look 
out especially for noisy resistors, open 
bypasses, and defective shielding. 

Intermittent: The “brute force” 
technique works best when trying to 
isolate an intermittent part or con- 
nection. 

Hum: Signal tracing, signal injec- 
tion, and stage blocking tests all work 
well for isolating the cause of this 
complaint. See Fig. 4. A 60-cycle hum 
is generally caused by heater-to-cath- 
ode leakage in a tube, an open grid, 
unbalanced rectification, or defective 
shielding. A 120-cycle hum is general- 
ly caused by defective filter capacitors 
in the power supply. 

‘ scillation: If over-all, stage block- 
ing works well in most cases. If con- 
fined to a single stage, signal tracing 
provides an effective method for iso- 
lating the trouble. It is generally 
caused by defective bypass capacitors, 
defective shielding, or improper lead 
dress. 

Distortion: Signal tracing or signal 
injection may be used to advantage 

(Continued on page 157) 
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pretty new to be in the shop for 

repair already,” Barney remarked 
as he watched Mac carefully place a 
blanket underneath the fine leather 
case of the instrument to prevent its 
being scratched by stray bits of solder 
on the service bench before he started 
removing the motorboard carrying the 
three-speed mechanism. 

“It’s a brand new birthday gift that’s 
not even been presented yet,” Mac 
said. 

“Just proves they don’t build ’em 
like they used to, huh?” 

“Not necessarily. Nothing’s the mat- 
ter with this player. I’m simply going 
to do a little conversion job on it to 
add to its usefulness.” 

“What kind of a conversion job?” de- 
manded Barney, who had all the cu- 
riosity of an old maid bluejay. 

“I’m going to install a midget closed- 
type 2-circuit phono jack in a corner 
of this motorboard. The leads from 
the pickup go to this jack so that when 
the jack is empty they connect to the 
input of the player amplifier in the 
normal manner. However, when a 
phono plug is inserted into the jack, 
the ‘hot’ lead from the crystal car- 
tridge is disconnected from the input 
of the amplifier and goes instead to 
the tip of the phono plug, and the 
‘ground’ lead of the cartridge connects 
to the sleeve of that plug.” 

“I don’t get it.” 

“It’s quite simple. Next I make up 
a patch cord from about five feet of 
microphone cable with a phono plug on 
one end and a phono tip plug on the 
other. When the phono plug of this 
cord is inserted into the jack of the 
record player and the phono tip plug 
is inserted into the ‘phono’ jack of a 
radio or TV set, the portable player 
can be heard through the amplifier and 
speaker of the set. At the same time, 
the amplifier and speaker of the record 
player itself is silenced.” 

“So what?” 

“So advantage can be taken of the 
larger speaker and more powerful am- 
plifier normally found in radios or TV 
sets in listening to records played on 
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NOT ALWAYS RIGHT 


the portable record player. Many ra- 
dios and TV sets are equipped with 
phono jacks, and the records sound far 
better when played through them. 
What’s more, there are a lot of older 
radio-phonograph combinations sitting 
around practically unused because the 
TV set has usurped their place in the 
living room and their single-speed turn- 
tables will not play the popular 45 and 
33 rpm records. Quite often, though, 
these sets have audio systems capable 
of quite good reproduction when a mod- 
ern pickup is fed into them. With most 
of these combinations, you have only to 
pull out the plug on the end of the 
shielded lead coming from the 78 rpm 
turntable and insert the patch cord 
from the portable player. This gives 
these fine old sets an entirely new lease 
on life. 

“At the same time, whenever you 
wish to use the player for purely per- 
sonal listening wherein neither audio 
power nor high fidelity is essential, all 
you have to do is remove the patch cord 
and the player is ready to go. There 
are no awkward dangling cords, and 
nothing has been done to detract from 
the appearance of the record player. 
I’ve performed this operation on several 
portables lately, and the owners are 
very happy with the result. In fact, 
the owner of this player heard about 
the conversion from another customer 
and wanted it performed on this fine 
little phonograph before he presented 
it to his daughter.” 

“Sounds like a real cool idea, man,” 
Barney approved. “You can have your 
music for dancing through the rumpus 
room radio and still take it with you!” 

“There’s only one thing to watch. A 
few of the portable players may use a 
‘hot’ chassis with one lead from the 
cartridge connected to it. In that case, 
the lead should be transferred from the 
chassis to the frame of the phono jack, 
and a .05 ufd., 600 volt capacitor should 
be connected between the jack frame 
and the chassis. This prevents danger 
of serious shock or of shorting out the 
line voltage when connecting the rec- 
ord player to a grounded radio chassis.” 

“Oh, oh!” Barney exclaimed in a low 
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voice. ‘“‘Don’t look now, but here comes , ‘ 
that old grouch, Elmer Hinkle. Let’s EBB Be gee, ok ate oe 
take to the hills!” mage ns Z ee 

Barney’s attitude was not without 
reason. Elmer Hinkle was a typical 
grouch, tight as a roll of Scotch tape 
and suspicious of everyone. He marched 
straight on back to the service depart- 
ment, carrying a small radio in the 
crook of his skinny arm. On his face 
was an agonized distortion of normal 
features that he fondly believed was an 
ingratiating smile. 

“Mac, my friend,” he began briskly, 
“I had a little argument with some of 
the boys over at the garage, and I’d 
like to know if I was right.” 

“What about, Elmer?” Mac asked 
warily. 

“T was Saying you told me very little 
of your charges was for what you ac- 
‘ tually did. You said the work involved 

was simply snipping wires and doing a 
little soldering. What you charged for 


any ra- was the use of your instruments, your 
d with experience, and your know-how in lo- 
ind far cating the trouble with a set. Was I r . 

ee eae in this 
f older “Why yes, Elmer; I guess you were. 

sitting I did say something like that.” 
use the “Good!” Elmer exclaimed as he per- W 

in the mitted his facial muscles to relax into N E M ALLORY 
d turn- their normal sour expression. “That’s e 

45 and what I wanted to hear, and you’re not Vibrator 
though, going to wiggle out of it. You there, 
-apable boy; you’re a witness.” 

a mod- Ni aso — Barney demand- Contact “bounce” and chatter are 

h most © agerenty. mist : . ae 
only to “Witness to the fact he can’t charge eliminated in this latest Mallory self- ae 
of the me more than fifty cents for fixing rectifying vibrator. New dual spring Pas 
78 rpm this radio,” Elmer said triumphantly. design is the reason. This construc- Mpc 0-3 ene 
h cord He Gon't need to use his instruments "tion gives clean make-and-break, and Bead eo 
; gives or his experience or his boasted know- in te tebe self Seed canee | 
w lease how because I’ve already found out : as oe ee ee 

what is wrong with my set. All I want alignment. is 

er you him to do is solder in this new dis- ; Scie noaiens Be. 
ly per- tributor that my nephew got for me,” COUNT ON THEM FOR LONGER LIFE, . 
audio he said as he pulled a cartridge-type soit and freedom from occasional early i 
ial, all filter capacitor from his coat pocket Be fail fi t x thout ; 
*h cord and brandished it under Mac’s nose. Pre es a 

Tesre “How do you know it needs a new ) extra cost. 

is, and ‘distributor,’ as you call it?” Mac De IN a il ala 

t from asked as he placed the little receiver : ae _ , COUNT ON MALLORY, 

player. on the service bench and plugged it in. re 3 rom \ leader in vibrator progress, for con- 

; “My nephew, who learned all about {s ° ° . 

sepa radio in the Navy, told me it did,” tinued improvements in performance 

n fact, Elmer boasted; “and he’s forgot more . of all types of vibrators. 

about about radio than you'll ever know.” — ee ane 

stomer “T hear nothing wrong with it,’”’ Mac 2 here. ee Your local Mallory distributor is 

is fine said, trying hard to keep his a _ ~~. stocked with the new vibrators, in eM ie 
ween Somapee y Barney could see that the ee a es both shunt drive (shown here) and ey i 

ack of his neck was turning red. dri dite Oudect we me toe | 

man,” “Wait a few minutes and you'll hear separate drive models. abate Brea 
eysenl it hum like a bumblebee,” Elmer said; now . . . and make these your standard pes 
umpus “but I’m warning you I’m not going to replacement for all commercial jobs | ~ 
you!” pay for any of your phony diagnosing. ; needing self-rectifying units. ere 
tch. A I already know what’s wrong. Just go ai oT ates 

use a ahead and do like I told you.” 

m the Sure enough, as the set continued to ke 

tease, | OPerate a noticeable hum appeared WY TPR MALLORY a CO.Inc | 

ym the and quickly grew worse. ; ; 

0 jack, “I don’t think—” Mac began. AL LO R 

should “You’re darned tootin you don’t!” : - 

frame Elmer interrupted. “That’s what you — = 

janger want to charge me for. Quit stalling ea 

ut the and put in that new distributor.” 

le rec- Mac’s lips drew into a thin line, and 

assis.” he quickly removed the set from its 

.a low cabinet. In a couple of minutes he had 
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An engineering writer is that rare 
combination of a man so technically informed 
that he knows every detail of a given 

piece of equipment—and also is able to 
present a clear, concise, written description 
of its operation and performance. 


Engineering writers at Hughes Research and Development Labo- 
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because the handbooks and other material created by engineering 
writers are products—just as are antennas, modulators, syn- 
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snipped off the leads of the old capac- 
itor and had soldered the new one in 
place. He slid the set back into its 
cabinet and turned it on. In a few 
minutes it was humming just as loud- 
ly as before. 

“You tricked me! You put that thing 
in wrong on purpose!” Elmer shrieked. 

“Now, Elmer, stop that screeching 
and listen to me,” Mac said sternly. 
“I never cheated a customer in my 
life, and I’m not starting with you, al- 
though you surely have got it coming, 
I tried to tell you I didn’t think the 
original capacitor was bad, but you 
wouldn’t listen. Now you stand there 
without opening your yap while I find 
out what is wrong with this set. So 
help me, if I hear another word out of 
you, I’ll double your bill.” 

Under this dire threat, Elmer kept 
silent; but it was only by means of a 
very visible effort. Mac slid the chassis 
out of the cabinet again and used the 
rubber tube puller to remove the hot 
50C5 tube. From the tube stock a new 
tube was obtained and placed in the 
socket. The set was turned on and 
once more slid into the cabinet so that 
the baffle would accentuate any low- 
frequency hum that might be present. 
After several minutes, it remained 
hum-free, even when Elmer placed a 
suspicious ear right against the speak- 
er opening. 

“You satisfied that’s the trouble?” 
Mac demanded of Elmer, who still was 
keeping his lips tightly sealed. 

“TI reckon I am,” Elmer said grudg- 
ingly; “but just wait ’til I get hold of 
that know-it-all nephew of mine. He 
charged me a whole two dollars for 
that distributor I didn’t need. A fine 
radio man he is!” 

“Don’t be too hard on him,” Mac 
said. ‘“He’s probably plenty smart 


| about radio equipment used in the 


Navy. I know the training those boys 
get is first class. This case, though, 
could trip up almost anyone not expe- 
rienced in radio receiver servicing. The 
clue was the fact the hum was not 
there at first but came on fairly grad- 
ually. Open filter capacitors seldom 
act like that. This case was caused by 
a cathode-to-heater leakage that in- 
creased as the output tube warmed up. 
Only experience, of which you think so 
little, let me suspect this.” 

“Well,” Elmer snarled, “what do I 


| owe you?” 


Mac thought a little and then said, 
“Elmer, I’m just going to charge you 
for the tube and my regular minimum 
charge for a service job that would not 
normally require removing the chassis. 
You do not deserve this break, but I 
hope the experience has taught you a 
lesson. The next time, have faith in 
me or take your work to someone you 
do trust. Here’s your bill. Pay Miss 
Perkins out front.” 

Elmer snatched the bill from Mac’s 
hand, looked at it, and then started for 
the door. As he reached it, though, 
he stopped and turned around. He 
swallowed hard a couple of times and 
then blurted out, “I’ve been an old 

(Continued on page 161) 
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V-7A VACUUM TUBE VOLTMETER: Easily the world’s largest 
selling VTVM. Features peak-to-peak scales—etched metal 
circuit board—1% precision resistors—full wave rectifier and 
a input circuit—reads rms and peak-to-peak AC, DC, and 
ohms. 


O-10 LABORATORY TYPE OSCILLOSCOPE: The world’s largest 
selling oscilloscope kit, and the most successful oscilloscope 
in history. Designed especially for color and black-and- 
white TV service work. Its 5 megacycle bandwidth and new 
500 Ke sweep generator readily qualify it for laboratory 
applications. Features easy-to-assemble etched metal cir- 
cuit board construction. 
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WA-P2 HIGH FIDELITY PREAMPLIFIER: This is the world’s larg- 
est selling hi fi preamplifier kit. Features complete equal- 
ization, 5 separate switch-selected inputs with individual 
pre-set level controls, beautiful modern appearance, high- 
quality components. 


HIGH FIDELITY AMPLIFIERS: Five Heathkit Models to choose 
from at prices ranging from $16.95 to $59.75. Power output 
range from 7 to 25 watts. 


DX-100 TRANSMITTER: A 100 watt phone and CW ham trans- 
mitter, offering the greatest dollar value available in the 
ham radio field today. 
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of Daystrom, Inc. 


The Most Complete Construction Manuals for Easy Assembly. 
Originality of Design—Developed Through Pioneering in the Kit Instrument 


Greatest Dollar Value—Finest Quality with Real Economy. 
Direct Contact with Manufacturer—Lower Price, Guaranteed Performance. 


Etched Metal, Prewired Circuit Boards—Save Construction Time, Improve 


High Quality Standard Components for Long-Life Service. 


BENTON HARBOR 15, MICHIGAN 


there is no substitute for 


-HEATHKIT QUALITY 


YOU GET MORE: AI first-run, top quality parts 
—the latest in electronic design—complete and com- 

MODEL prehensive step-by-step assembly instructions with 
0-10 large pictorial diagrams and assembly drawings. 
Proven performance through the production of 
thousands of kits. 


&} Stiddhit vow capacity 
PROBE KIT 


Scope investigation of circuits encountered in TV re- 
quires the use of special low capacity probe to prevent 
loss of gain, circuit loading, or distortion. This probe 
features a variable capacitor to provide NO. 342 
correct instrument impedance matching. S 50 
Also the ratio of attenuation can be con- 3 ° 
trolled. Shpg. Wt. 1 Lb. 
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SCOPE DEMODULATOR PROBE KIT 


Extend the usefulness of your Oscilloscope by observing 
modulation envelope of R.F. or I.F. carriers found in 
TV and radio receivers. Functions like NO. 337-C 
AM detector to pass only modulation of % 50 
signal and not signal itself. Applied ‘volt- 3 fa 
age limits are 30 V. RMS and 500 V. DC. Shpg. we. 1 tb. 


G Heaithic ETCHED ciRCUIT 
3” OSCILLOSCOPE KIT 


This compact little oscilloscope measures only 914” H. x 
614” W. x 1134” D., and weighs only 11 lbs! Easily em- 
ployed for home service calls, for work in the field or is 
just the ticket for use in the ham shack or home work- 
shop. Incorporates many of the features of the Model 
OM-1, but yet is smaller in physical size for portability. 
Employing etched circuit boards, the Model OL-1 fea- 
tures vertical response within + 3 db from 2 cps to 
200 Ke. Vertical sensitivity is 0.25 V. RMS/inch peak-to- 
peak, and sweep generator operates from 20 cps to 100,000 
eps. Provision for r.f. connection to deflection plates for 
modulation monitoring, and incorpo- MODEL OL-1! 
rates many features not expected at 
this price level. 8-tube circuit features $2950 
a type 3GP1 Cathode Ray Tube. Shpg. Wt. 14 Lbs. 
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COLOR-TV 
5" OSCILLOSCOPE KIT 


This deluxe quality oscilloscope has proven itself through 
thousands of operating hours in service shops and labora- 
tories. Features the best in components—and the best in 
circuit design. 

Features amplifier response to 5 Mc for color TV work, 
and employs the radically new sweep circuit to provide 
stable operation up to 500,000 cps. In addition, etched metal, 
pre-wired circuit boards cut assembly time almost in half, 
and permit a level of circuit stability never before achieved 
in an oscilloscope of this type. 

Vertical amplifiers flat within +2 db —5 db from 2 cps 
to 5 Mc, down only 1% db at 3.58 Mc. Vertical sensitivity is 
0.025 volts, (rms) per inch at 1 Ke. 11 tube circuit employs 
a 5UP1 CRT. 

Plastic molded capacitors used for coupling and bypass— 
preformed and cabled wiring harness provided. 

Features built-in peak-to-peak cali- MODEL 0-10 
brating source—retrace blanking ampli- 
fier—push-pull amplifiers and step-at- $6950 
tenuated input. Shpg. Wt. 21 Lbs. 


(2) Shdithee eICHeD CIRCUIT 
5” OSCILLOSCOPE KIT 


This is a general purpose oscilloscope for the more usual 
applications in the service shop or lab, yet is comparable 
to scopes costing many dollars more. 

Features full size 5” CRT (5BP1), built-in peak-to-peak 
voltage calibration—3 step input attenuator—phasing con- 
trol—push-pull deflection amplifiers—and etched metal pre- 
wired circuit boards. 

Vertical channel flat within +3 db from 2 eps to 200 Ke, 
with 0.09 V. rms/inch, peak-to-peak sen- MODEL OM-1 
sitivity at 1 Ke. Sweep circuit from 20 
cps to 100,000 cps. A scope you will be $4950 
proud to own and use. Shpg. Wt. 21 Lbs. 
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fill your test requirements 


WITH HEATHKITS [im : 


DESIGNED FOR YOU: Heath Company test 
equipment is designed for the maximum in con- 
venience. Besides being functional, Heathkits rep- 
resent the very latest in modern physical appear- 
ance, and incorporate all the latest circuit design 
features for comprehensive test coverage. 
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VACUUM 


wee VOLTMETER KIT 


Besides measuring AC (rms), DC and resistance, the 
modern-design V-7A incorporates peak-to-peak meas- 
urement for FM and television servicing. 

AC (rms) and DC voltage ranges are 1.5, 5, 15, 50, 150, 
500, and 1500. Peak-to-peak AC voltage ranges are 4, 14, 
40, 140, 400, 1400, and 4000. Ohmfmeter ranges are X1, X10, 
X100, X1000, X10K, X100K, and X1 megohm. Also a db 
scale is provided. A polarity reversing switch provided 
for DC measurements, and zero center operation within 
range of front panel controls. Employs a 200 pa meter 
for indication. Input impedance is 11 megohms. 

Etched metal, pre-wired circuit 
board for fast, easy assembly and re- MODEL V-7A 
liable operation is 50% thicker for 
more rugged physical construction. 1% $2450 
precision resistors for utmost accuracy. Shpg. Wt. 7 Lbs. 


+} Steiwitthie” 2,000 OHMS/VOLT 
MULTIMETER KIT 


The MM-1 is a portable instrument for outside servicing, 
for field testing, or for quick portability in the service 
shop. Combines attractive physical appearance with 
functional design. 20,000 ohms/v. DC, and 5000 ohms/v. 
AC. AC and DC voltage ranges are 0-1.5, 5, 50, 150, 500, 
1500 and 5000 volts. Direct current ranges are 0-150 pa., 
15 ma., 150 ma.,500 ma., and 15 amperes. Resistance ranges 
are X1, X100, X10,000 providing center scale readings of 
15, 1500 and 150,000 ohms. DB ranges cover —10 db to 
+65 db. 

Features a 414” 50 pa. meter. Pro- 
vides polarity reversal on DC measure- MODEL MM-1 
ments. 1% precision resistors used in 
multiplier circuits. Not affected by $2950 
RF fields. Shpg. Wt. 6 Lbs. 


iq 


& Heathkit excven circuit 
RF PROBE KIT 


The Heathkit RF Probe used in conjunction with any 
11 megohm VTVM will permit RF meas- No. 309-C 
urements up to 250 Mc with + 10% accu- $350 
racy. Uses etched circuits for increased = 
circuit stability and ease of assembly. —Shpg. Wt. 1 Lb. 


4) Heaithie excnen circuit 
PEAK-TO-PEAK PROBE KIT 


Now read peak-to-peak voltages on the DC scale of 
any 11 megohm VTVM with this new probe, employ- 
ing etched circuit for stability and low No. 338-c 
loss. Readings made directly from $550 
VTVM scales, from 5 Ke to 5 Me. Not ° 
required for Heathkit Model V-7AVTVM. shpg. wt. 2 Lbs. 


(5) Steiwitthie 30,000 voit v.c. 
HIGH VOLTAGE PROBE KIT 


For TV service work or similar application for meas- 
urement of high DC voltage. Precision 

multiplier resistor mounted inside plas- NO. 336 
tic probe. Multiplication factor of 100 on $450 
the ranges of Heathkit 11 megohm e 
VTVM. Shpg. Wt. 2 Lbs. 


6) Siaadittht 
HANDITESTER KIT 


The Model M=1 measures AC or DC voltage at 0-10, 30, 
300, 1000, and 5000 volts. Measures direct current at 0-10 
ma. and 0-100 ma. Provides ohmmeter ranges of 0-3000 
(30 ohm cerfter scale) and 0-300,000 ohms (3000 ohms 
center scale). Features a 400 ya. meter for sensitivity of 
1000 ohms/volt. Because of its size, the M-1 is a very 
handy portable instrument that will fit in your coat 
pocket, tool box, glove compartment, or desk drawer. 
Makes a fine standby unit in the serv- MODEL M.1 
ice shop when the main instruments 

are in use, or is ideal for the hobbyist $1450 
or beginner. An unusual dollar value. Shpg. Wi. 3 Lbs. 
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SAioaitihie The Model TS-4 features a controllable 
inductor for all-electronic sweep, improved 


oscillator and automatic gain circuitry, 
TV ALIGNMENT high RF output, center sweep operation, 
and.improved linearity. It sets a new high 


standard for sweep generator operation, 
and is absolutely essential for the up-to- 
date service shop doing FM, black-and- 


white TV, and color TV work. 
Voltage regulation and effective AGC 
KIT action insure flat output over a wide fre- 
quency range. Electronic sweep insures 
complete absence of mechanical vibration. 


Sweep deviation controllable from 0 up to ; a 
40 Mc, depending upon base frequency. Effective two-way blanking. 


' = J Fundamental output from 3.6 Mc to 220 Mc in 4 bands. Crystal marker 
i i provides markers at 4.5 Mc and multiples thereof. Crystal MODEL TS-4 
i — ~=included with kit, Variable marker covers from 19 Mc to S 4950 ‘ 
t gu 60 Mc on fundamentals, and up to 180 Mc on harmonics, . 
t : > Provision for external marker. Shpg. Wt. 16 Lbs, 
- cd = - Tr Siadthit LINEARITY PATTERN 
: ._o °F GENERATOR KIT 
1? ° $ y The new-design Model LP-1 produces vertical or horizontal bar pat- 
: 1 ] terns, a cross-hatch pattern, or white dots on the screen of the TV 
j= i set under test. No internal connections required. Special clip is 
& attached to the TV antenna terminals. Instant selection of the pattern 
QE =_—_-_ desired for adjustment of vertical and horizontal linearity, picture size, 
aspect ratio, and focus. Dot pattern presentation is a must for color t 
convergence adjustments on color TV sets. MODEL LP-1 


Extended operating range covers all television chan- $2950 
nels from 2 to 13. Produces 6 to 12 vertical bars or a 
4 to 7 horizontal bars. Shpg. Wt. 7 Lbs. 


Siiadthii \BORATORY 
GENERATOR KIT 


The Heathkit Model LG-1 Laboratory Generator is a high-accuracy 
signal source for applications where metered performance is essential ; 


It covers from 100 Ke to 30 Mc on fundamentals in 5 bands. Modu- 
lation is at 400 cycles, and modulation is variable from 0-50%. RF 
output from 100,000 pv. to 1 pv. 200 pa, meter reads the RF output 
in microvolts, or percentage of modulation. Fixed step and variable 
output attenuation provided. MODEL LG-1 
Features voltage regulation, and double copper plated $3950 
shielding for stability. Provision for external modula- . 
tion. Coaxial output cable (50 ohms). Shpg. Wt. 16 Lbs. 


Stidithie ~CATHODE RAY 
TUBE CHECKER KIT 


This new-design instrument holds the key to rapid and complete | ¢ 
picture tube testing, either in the set, on the work-bench, or in the 

carton. Tests for shorts, leakage, and emission. Features Shadow- 
graph test (a spot of light on the screen) to indicate whether the tube 
is capable of functioning. 

The Model CC-1 tests all electromagnetic deflection picture tubes 
normally encountered in television servicing. Supplies all .operating 
voltages to the tube under test, and indicates the condition of the tube 
on a large “GOOD-BAD” scale. Features spring loaded _mopet cc-1 
test switches for operator protection. $2950 

The CC-1 is housed in an attractive portable case e 
and is light in weight — ideal for outside service calls. shpg. wt. 10 Lbs. 


Stith DIRECT READING 
CAPACITY METER KIT 


Not only is this instrument popular in the service shop, but it has ¢ 
found extensive application in industrial situations. Ideal for quality 
control work, production line checking, or for matching pairs. 
Features direct reading linear scales from 100 mmf to .1 mfd full 
scale. Necessary only to connect a capacitor of unknown value to 
the insulated binding posts, select the correct range, MODEL CM-I 
and read the meter. The CM-1 is not susceptible to $ 50 
hand capacity, and has a residual capacity of less than 29 ° 


Cc ©] La on A fd Y 1 mont. Shpg. Wt. 7 Lbs. 
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This is one of the biggest signal generator bar- z 
gains available today. The tried and proven 


Model SG-8 offers all of the outstanding fea- 


tures required for a basic service instrument. 
High quality components and outstanding per- 
formance. 


The SG-8 covers 160 Ke to 110 Mc on funda- 


mentals in 5 bands, and calibrated harmonics 
extend its usefulness up to 220 Mc. The output 
signal is modulated at 400 cps, and the RF 


output is in excess of 100,000 uv. Output con- 


MODEL SG-8 $1950 trolled by both a continuously variable and a 
Shpg. Wt. 8 Lbs. e fixed step attenuator. Also, audio output may K IT 
be obtained for amplifier testing. Don’t let the 
‘ low price deceive you. This is a professional type service instrument to fulfill 
king. the signal source requirements in the service lab. i \ 
1 marker 
DEL TS-4 i i 
1950 Q Kechhic... \MPEDANCE BRIDGE KIT ' 
wh. 96 the, The IB-2 features built-in adjustable phase shift oscillator and amplifier, i i 
and has panel provisions for external generator. Measures resistance, capaci- 
tance, inductance, dissipation factors of condensers, and storage factor of i q 
inductance. 4 i 
D, Q, and DQ functions combined in one control. 12% resistors and %% j r 
silver-mica capacitors especially selected for this instru- MODEL 18-2 
al bar pat- ment. A 100-0-100 microammeter provides null indications. $ 50 a } 
of the TV Two-section CRL dial provides 10 separate “units” with an 59 pF i i 
ial clip is accuracy of .5%. Fractions of units read on variable control. — Shpg. Wt. 12 Lbs. - 
the pattern 7 i 
icture size, 
st for color 2) Static “@”’ METER KIT a 
MODEL LP-1 
12250 The Heathkit Model QM-1 will measure the Q of inductances and the RF ' : 
e resistance and distributed capacity of coils. Employs a 4%” 50 microampere 
pg. Wt. 7 Lbs. meter for direct- indication. Will test at frequencies of 150 Ke to 18 Mc in 4 i bg 
ranges. Measures capacity from 40 mmf to 450 mmf within + 3 mmf. Indis- 
pensible for coil winding and determining unknown condenser values. A i 
worthwhile addition to your laboratory at an outstandingly MODEL OM-1 i 
low price. Useful for checking wave traps, chokes, peaking $ 50 I 
coils, etc. Laboratory facilities are now available to the 44 a 
h-accuracy service shop and home lab. Shpg. Wt. 14 Lbs. | 
s essential - i 
Boog. RF a Steaddhi 6~\2 Vout I 
= Oo 


RF output BATTERY ELIMINATOR KIT 


d variable 


This modern battery eliminator will supply 6 or 12 volt output for ordinary 


pole automobile radios as well as 12 volts for the new models in the latest model 
3950 cars. Output voltage is variable from 0-8 volts DC, or 0-16 volts DC. Will 
9. Wi. 1 6 ths deliver up to 15 amperes at 6 volts, or up to 7 amperes at 12 volts. Two 
aes, ‘ 10,000 microfarad filter capacitors insure smooth DC output. MODEL BE-4 
Two panel meters monitor output voltage and current. Will $ 50 
double as a battery charger. Definitely required for auto- 31 . 
mobile radio service work. Shpg. Wt. 17 Lbs. 


oz im the | Q Hichedl” DECADE RESISTANCE KIT 
; Shadow- 


Twenty 1% precision resistors provide resistance from 1 to 
r the tube 99,999 ohms in 1 ohm steps. Indispensible around service $16 50 
t tubes shop laboratory, ham shack, or home workshop. Well worth 19 ri 
= = the extremely low Heathkit price. Shpg. Wt. 4 Lbs. 
,operating : 
f the tube 


ODEL CC-1 


2250 QO Heche NVGRATOR TESTER KIT 


Tests vibrators for proper starting and indicates the quality of the output 
on a large “GOOD-BAD” scale. Checks both interrupter MODEL VT-1 
and self-rectifier types in 5 different sockets. Operates from $ 50 
any battery eliminator delivering variable voltage from 4 14 “a 

to 6 volts DC at 4 amps. Ideal companion to the Model BE-4, Shpg. Wt. 6 Lbs. 


but it has ‘ 
or quelli 6) Stake DECADE CONDENSER KIT 


* fd full Provides capacity values from 100 mmf to 0.111 mfd in steps of 100 mmf. 
; wiles & + 1% precision silver-mica condensers used. High quality MODEL DC-1 
ceramic switches for reduced leakage. Polished birch cab- $' 50 
DEL CM-I inet. Extremely valuable in all electronic activity. 16 ° 


2950 Shpg. Wt. 3 Lbs. 
* 


g. Wt. 7 Lbs. 


~ 


y. Wt. 10 Lbs. 
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The Heathkit Model TC-2 is an emission type tube tester that repre- 


sents a tremendous saving over the price of a comparable unit from any 


T Fe FE other source. At only $29.50, you can have a tube tester of your own, even 
if you are an experimenter, or only do part time service work. Extremely 
popular with radio servicemen, it uses a 442” meter with 3-color meter face for 
simple “GOOD-BAD” indications that the customer can understand. Will test 

C i a C 4 E R all tubes commonly encountered in radio and TV service work. 

Ten 3-position lever switches for “open” or “short” tests on each tube ele- 
ment. Neon bulb indicates filament continuity or short between tube elements. 
Line adjust control provided. The roll chart is illuminated. 

Sockets provided for 4, 5, 6, and 7-pin, octal, and loctal 
tubes, 7 and 9 pin miniature tubes, and the 5 pin Hytron MODEL TC-2 
tubes. Blank space provided for future socket addition. Tests $ 50 
tubes for opens, and shorts, and for quality on the basis of 29 
total emission. 14 different filament voltage values provided. — Shpg. we. 1 2 tbs. 


2 Studie’ PORTABLE TUBE CHECKER KIT 


The Model TC-2P is identical to the Model TC-2 except that it is housed 
in a rugged carrying case. This strikingly attractive and practical two-tone case 
is finished in proxylin impregnated fabric. The cover is de- MODEL TC-2P 
tachable, and the hardware is brass plated. This case imparts s re) 

a real professional appearance to the instrument. Ideal for 345 
home service calls, or any portable application. Shpg. Wt. 15 the. 


ae 

2 

g The Heathkit TV picture tube test adapter is designed for use MODEL 355 

5 with the Model TC-2 Tube Checker. Test picture tubes for $450 
emission, shorts, and thereby determine tube quality. Consists e 

7 of 12-pin TV tube socket, 4 ft. cable, octal connector, and Shpg. Wt. 1 Lb, 

Pi necessary technical data. (Not a kit.) 


@ - CONDENSER CHECKER KIT 


Use this Condenser Checker to quickly and accurately measure those un- 
known condenser and resistor values. All readings taken directly from the 
calibrated panel scales without any involved calculation. Capacity measure- 
ments in four ranges from .00001 to 1000 mfds. Checks paper, mica, ceramic and 
electrolytic condensers. A power factor control is available for accurate indi- 
cation of electrolytic condenser efficiency. Leakage test switch—selection of five 
polarizing voltages, 25 volts to 450 volts DC to indicate condenser operating 
quality under actual load conditions. Spring-return test switch automatically 
discharges condenser under test and eliminates shock hazard to the operator. 
Resistance measurements can be made in the range from 100 ohms to 5 meg- 
ohms. Here again, all values are read directly on the calibrated scales. Increased 
sensitivity coupled with an electron beam null indicator in- 
creases overall instrument usefulness. MODEL C-3 
For safety of operation, the circuit is entirely transformer s 50 
operated. An outstanding low kit price for this surprisingly we > 
accurate instrument. Shpg. Wt. 7 Lbs. 


‘ eG Sttddhhil NISUAL-AURAL 
SIGNAL TRACER KIT 


— 
4 


| 


i 

i This signal tracer is extremely valuable in servicing AM, FM, and TV receivers, 

{ especially when it comes to isolating trouble to a particular stage of the circuit 
under test. 

‘ This visual-aural tracer features a high gain RF input channel to permit 

| signal tracing from the receiver antenna input clear through all RF, IF, de- 
tector, and audio stages to the speaker. Separate low-gain channel provided 

j for audio circuit exploration. Both visual and aural indication by means of a 

i speaker or headphone, and electron beam “eye” tube as a level indicator. Also 
incorporates a noise locater circuit for DC noise checks, and a built-in cali- 

b brated wattmeter (30-500 watts). Panel terminals provided 

for “patching” output transformer or speaker into external MODEL T-3 

circuit for test purposes. Designed especially for the radio $2350 

« 


and TV serviceman. Cabinet size: 9%” wide x 64%” high x 5” 
deep. A real test equipment bargain. Shpg. Wt. 9 Lbs. 
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Used with a sine wave generator, the Model 
HD-1 will check the harmonic distortion out- 
put of audio amplifiers under a variety of 
conditions. ‘Reads distortion directly on the 
meter as a percentage of the input signal. 
Operates between 20 and 20,000 cps. High 
impedance VTVM circuit for initial reference 
settings and final distortion readings. Ranges 
are 0-1, 3, 10, and 30 volts full scale. 1% pre- 
cision resistors. Distortion scales are 0-1, 3, 


MODEL HD-1 


complete IM analyzer, all in one compact unit. 

Use the VTVM to measure noise, frequency response, output gain, power 
supply, ripple, etc. Use the wattmeter for measurement of power output. 
Internal loads provided for 4, 8, 16, or 600 ohms, VIVM also calibrated for 
DBM units. High or low impedance IM measurements made MODEL AA-1 
with built-in 6KC and 60 cps generators. VTVM ranges are 
.01, to 300 volts in 10 steps. Wattmeter ranges are .15 mw. $5950 
to 150 w. in 7 steps. IM scales are 1% to 100% in 5 steps. Shpg. Wt. 13 Lbs. 


Q Sédthi’ AUDIO GENERATOR KIT 


Pheiadithie 


10, 30 and 100% full scale. Requires only 3 
Shpg. Wt. 13 Lbs. $4950 volt input for distortion test. | M ETE x KIT 


Q i Hédithé AUDIO ANALYZER KIT - 


This instrument consists of an audio wattmeter, an AC VTVM, anda Jf 


This new Heathkit Model features step-tuning from 10 cps to 100 Ke with ‘ 
three rotary switches that provide two significant figures and multiplier. 
Less than .1% distortion. Frequency accurate to within + 5%. . 


Output monitored on a large 4%” meter that reads voltage or db. Both 
variable and step-type attenuation provided. Meter reads zero-to-maximum 
at each attenuator position. Output ranges (and therefore 
meter ranges) are 0-.003, .01, .03, .1, .3, 1, 3, 10 volts. Step- MODEL AG 
tuning provides rapid positive selection of the desired fre- $3450 
quency, and allows accurate return to any given frequency. Shpg. Wt. 8 Lbs. 


© Sdhhdl AvUdIO OSCILLATOR KIT 


(SINE WAVE — SQUARE WAVE) 


The Model AO-1 features sine wave or square wave coverage from 20-20,000 


cps in 3 ranges. It is an instrument specifically designed to completely } 2) 


fulfill the needs of the serviceman and high fidelity enthusiast. Offers high & 
level output across the entire frequency range, low distortion and low 
impedance output. Features a thermistor in the second amplifier stage to H 


maintain essentially flat output through the entire fre- 

: > MODEL AO-1 
quency range. Produces an excellent sine wave for audio 
testing, or will produce good, clean, square waves with a $2450 
rise time of only 2 microseconds. Shpg. Wt. 10 Lbs. 


© Sheditthil RESISTANCE 


SUBSTITUTION BOX KIT... 


Provides switch selection of 36 RTMA 1 watt standard 1% —wropet ps-1 
resistors ranging from 15 ohms to 10 megohms. Numerous 

applications in radio and TV work, and essential in the $550 
developmental laboratory. Shpg. wre 2 Lbs. 


5) Stdithie KC VACUUM TUBE 
VOLTMETER KIT... 


The Heathkit AC VTVM features high impedance, wide frequency range, 
very high sensitivity, and extremely wide voltage range. Will accurately 
measure a voltage as small as 1 mv. at high impedance. Excellent for 
sensitive AC measurements required by laboratories, audio enthusiasts and 
experimenters. Frequency response is substantially flat from MODEL AV-2 
10 cps to 50 Ke. Ranges are .01, .03, .1, 3, 1, 3, 10, 30, 100, 

and 300 v. RMS. Total db range —52 to + 52 db. Input $250 
impedance 1 megohm at 1 Ke. Shpg. Wt. 5 ‘Ibs. 


6) Shididhil CONDENSER 
SUBSTITUTION BOX KIT... 


Very popular companion to Heathkit RS-1. Individual selec- MODEL CS-1 
tion of 18 RTMA standard condenser values from .0001 mfd $550 
e 


to .22 mfd. Includes 18” flexible leads with alligator clips. 
Shpg. Wt. 2 Lbs. 
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HEATHKIT HAM GEAR 


Q Kedithil DX-100 PHONE & 


CW TRANSMITTER KIT 


The reception given this amateur transmitter has been 
tremendous. Reports from radio amateurs using the DX-100 
are enthusiastic in praising its performance and the high 
quality of the components used in its assembly. Actual 
“on the air” results reflect the careful design that went 
into its development. 

The DX-100 features a built-in VFO, modulator, and 
power supplies, and is completely bandswitching for phone 
or CW operation on 160, 80, 40, 20, 15, 11, and 10 meters. All 
parts necessary for construction are supplied in the kit, 
including tubes, cabinet, and detailed step-by-step instruc- 
tions. Easy to build, and a genuine pleasure to operate. 

Employs push-pull 1625’s modulating parallel 6146’s for 
RF output in excess of 100 watts on phone and 120 watts 
on CW. May be excited from the built-in VFO or from 
crystals (crystals not included with kit). Features five- 
point TVI suppression: (1) pi network interstage coupling 
to reduce harmonic transfer to the final stage; (2) pi net- 
work output coupling; (3) extensive shielding; (4) all in- 
coming and outgoing circuits filtered; (5) inter-locking 
cabinet seams to eliminate radiation except through the 
coaxial output connector. Pi network output coupling will 
match 50 to 600 ohm non-reactive load. Illuminated VFO 
dial and meter face. Remote control socket provided. 

The chassis is made of extra-strong $16 gauge copper- 
plated steel. It employs potted transformers, ceramic switch 
and variable capacitor insulation, solid silver loading switch 
terminals, and high-grade well-rated components through- 
out. Features a pre-formed wiring harness, and all coils 
are pre-wound. 

High-gain speech amplifier for dynamic or crystal micro- 
phones, and restricted speech range for increased intelli- 
gence. Plenty of audio power reserve. 

Measures 20%” W. x 1334” H. x 16” D. on 
Schematic diagram and complete $18950 
technical specifications on request. Shpg. Wt. 120 Lbs. 


Shipped Motor Freight Unless Otherwise Specified 
$50.00 Deposit Required on C.O.D. Orders 


) ii fa 
HEATH COMPANY (4 boocron Inc. 


= » ———- for high quality at moderate cost 


DOLLAR VALUE: You get more for your 
Heathkit dollar because your labor is used to 
build the kit instead of paying for someone else’s. 
Also, the middleman’s margin of profit is elim- 
inated when you deal directly with the manu- 
facturer. 


2) Studdhic’ NEO KIT 


The Model VF-1 covers 160-80-40-20-15-11 and 10 meters 
with three basic oscillator frequencies. Better than 10-volt 
average RF output on fundamentals. Features illuminated 
and pre-calibrated dial scale. Cable and plug provided to 
fit crystal socket of any modern transmitter. 

Enjoy the convenience and flexibility of VFO operation 
at no more than the price of crystals. May be powered 
from plug on the Heathkit Model AT-1 MODEL VF-1 
transmitter, or supplied with power from 
most transmitters. Measures: 7” H. x $1950 
644” W. x7” D. Shpg. Wt. 7 Lbs. 


Staddhie CW AMATEUR 
TRANSMITTER KIT 


The Model AT-1 is an ideal novice transmitter, and may be 
used to excite a higher power rig later on. 

This CW transmitter is complete with its own power 
supply, and covers 80, 40, 20, 15, 11, and 10 meters. Features 
single-knob bandswitching, and panel meter indicates grid 
or plate current for the final amplifier. Designed for crystal 
operation or external VFO. Crystal not included in kit. 
Incorporates such features as key click filter, line filter, 
copper-plated chassis, pre-wound coils, 52 ohm coaxial out- 
put, and high quality components 
throughout. Instruction book simplifies 
assembly. Employs a 6AG7 oscillator, 
6L6 final amplifier. Operates up to 35 
watts plate power input. 


ANTENNA COUPLER KIT 


The Model AC-1 will properly match your low power trans- 
mitter to an end-fed long wire antenna. Also attenuates 
signals above 36 Mc, reducing TVI. 52 ohm coax. input— 
power up to 75 watts—10 through 80 meters—tapped induc- 
tor and variable condenser—neon RF in- MODEL AC-1 
dicator—copper plated chassis and high 

quality components. Ideal for use with $1450 
Heathkit AT-1 Transmitter. ' Shpg. Wt. 4 Lbs. 


MODEL AT-1 


$2950 


Shpg. Wt. 15 Lbs. 
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Oo Stcaithie COMMUNICATIONS-TYPE 


Q HKiuithit 


Equipment For The Ham 


MODERN DESIGN: You can be sure of 
getting all the latest and most desirable 
design features when you buy Heathkits. 
Advanced-design is a minimum standard 
for new Heathkit models. 


au. BAND RECEIVER KIT 


The new Model AR-3 features improved IF and RF 
performance, along with better image rejection on all 
bands. Completely new chassis layout for easier as- 
sembly, even for the beginner 

Covers 550 Ke to 30 Mc in four bands. Provides sharp 
tun:ng and good sensitivity over the entire range. 
Features a transformer-type power supply—electrical 
bandspread—separate RF and AF gain controls—antenna 
trimmer—noise limiter-AGC—BFO—headphone jacks— 
5144” PM speaker and illuminated tun- 
ing dial. MODEL AR-3 
CABINET: Fabric covered cabinet with $9795 
aluminum panel as shown. Part No. 91- e 


shipping weight 5 lbs. $4.50. Shpg. Wt. 12 Lbs. 


(Less Cabinet) 


*Q” MULTIPLIER KIT 


Here is the Heathkit Q Multiplier you hams have been 
asking for. A tremendous help on the phone and CW 
bands when the QRM is heavy. Provides an effective 
Q of approximately 4,000 for extremely sharp “peak” 
or “null.” Use it to “peak” the desired signal or to 
“null” an undesired signal, or heterodyne. Tunes to any 
signal within the IF band-pass of your receiver. Also 
provides “broad peak” for conditions where extreme 
selectivity is not required. 

Operates with any receiver having an IF frequency 
between 450 and 460 Ke. Will not function with AC-DC 
type receivers. Requires 6.3 volts AC at 300 ma. and 150 
to 250 VDC at 2 ma. Derives operating power from 
your receiver. Uses a 12AX7 tube, and special High-Q 
shielded coils. Simple to connect with 
the cable and plugs supplied. Measures eees Ges 
only 4-11/16”H.x7%"W.x4%"D. A really $995 
valuable addition to the receiving ey 
equipment in your ham shack. 


Shpg. Wt. 3 Lbs. 
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©) Kochi variasie voitace 
REGULATED POWER SUPPY KIT 


Provides well filtered DC output, variable from zero to 500 
volts at no load and regulated for stability. Will supply up to 
10 ma. at 450 VDC, and up to 130 ma. at 200 VDC. Voltage or 
current monitored on front panel meter. Also provides 6.3 
VAC at 4A. for filament. Filament voltage isolated from B+, 
and both isolated from ground. Invaluable around the ham 
shack for supplying operating potentials to 

experimental circuits. Use in all types of re- GBR: FS-3 
search and development laboratories as a $3 550 
temporary power supply, and to determine de- * 
sign requirements for ultimate power supply. Shpg. Wt. 17 Ibs. 


Steathe” ANTENNA 
IMPEDANCE METER KIT 


Use in conjunction with a signal source for measuring antenna 
impedance, line matching, adjustment of beam and mobile 
antennas, etc. Will double as a phone monitor 
or relative field strength indicator. 100 pa, MODEL AM-1 
meter employed. Covers the range from 0-600 $] 450 
ohms. An instrument of many uses for the rs 

amateur. Shpg. Wt. 2 Ib. 


© chs GRID DIP METER KIT 


This is an extremely valuable tool for accomplishing literally 
hundreds of jobs on all types of equipment. Covering from 
2 Mc to 250 Mc, the GD-1B is compact and can be operated 
with one hand. Uses a 500 pa. meter for indi- 

cation, with a sensitivity maeiad and head- MODEt Go-18 
phone jack. Includes prewound coils and rack, $1950 
Indispensable instrument for hams, engineers, ® 


or servicemen. Shpg. Wt. 4 Ibs. 
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EASY TO BUILD: The assembly instruc- 
| tions supplied with Heathkits are so 
|| | complete and detailed that anyone can 
| assemble the kits without difficulty. Plenty 
| of pictorial diagrams and step-by-step in- 
‘~ structions. Information on resistor color 
codes, soldering, use of tools, etc. Build-it- 
yourself with confidence! 


Steaithi KON ANCED-DESIGN 
noury AMPLIFIER KIT 


The 25 Watt Model W-5 is one of the most outstanding high fidelity amplifiers 
available today—at any price. Incorporates the very latest design features to 
achieve true “presence” for the super-critical listener. 

Features a new-design Peerless output transformer, and KT66 output tubes 
handle power peaks up to 42 watts. The unique “tweeter-saver” suppresses high 
frequency oscillation. A new type balancing circuit results in closer “dynamic” 
balance .between output tubes. Features improved phase shift characteristics 
and frequency response, with reduced IM and harmonic distortion. Color styling 
harmonizes with the Heathkit WA-P2 Preamplifier and the FM-3 Tuner. 

Frequency response—within + 1 db from 5 cps to 160 Kc at 1 watt. Harmonic 
distortion only 1% at 25 watts, 20-20,000 cps. IM distortion only 1% at 20 watts, 
using 60 and 3,000 cps. Output impedance 4, 8, or 16 ohms. Hum and noise—99 db 
below rated output. Uses two 12AU7’s, two KT66’s and a 5R4GY. 


KIT COMBINATIONS: 
W-5M Amplifier Kit: Consists of main amplifier and 


power supply, all on one chassis. Complete with all neces- $ 597 
e 


sary parts, tubes, and comprehensive manual. Shpg. Wt. 
31 lbs. Express only. 


W-5 Combination Amplifier Kit: Consists of W-5M 

Amplifier Kit listed above plus Heathkit Model WA-P2 

Preamplifier Kit. Complete with all necessary parts, $ 50 

tubes, and construction manuals. Shpg. Wt. 38 lbs. Ex- e 
F 


press only. 


PROVIDE THE 
“CONSTRUCTIVE” 
APPROACH TO 


HIGH-FIDELITY 


| | 
2 Steiithie DUAL-CHASSIS WILLIAMSON TYPE 
rnocury AMPLIFIER KIT 


f=‘ This is a very popular high fidelity amplifier kit that features dual-chassis type 

i construction. The resulting physical dimensions offer an additional margin of 
flexibility in installation. It features the famous Acrosound TO-300 “ultra-linear” 
output transformer, and has a frequency response within + 1 db from 6 cps to 
150 Ke at 1 watt. Harmonic distortion only 1% at 21 watts. IM distortion at 20 

' watts only 1.3% at 60 and 3,000 cps. Rated power output is 20 watts. Output im- 

Lan, ' pedance 4, 8, or 16 ohms. Hum and noise—88 db below 20 watts. Uses two 6SN7’s, 

\ 3 two 5881’s, and a 5V4G. 

wail KIT COMBINATIONS: 


W-3M: Consists of main amplifier and power supply for 5 7. | i 
e 


, 


separate chassis construction. Includes all tubes and com- 

— necessary for assembly. Shpg. Wt. 29 lbs., Express 

only. 

W-3: Consists of W-3M Kit listed above plus Heathkit 4 50 
Model WA-P2 Preamplifier described on opposite page. 

Shpg. Wt. 37 lbs., Express only. e 


Stedithie SINGLE-CHASSIS WILLIAMSON TYPE ‘ 
roy AMPLIFIER KIT 


This is the lowest priced Williamson type amplifier ever offered in kit form, and 
yet it retains all the usual features of the Williamson type circuit. Main amplifier 
and power supply combined on one chassis, and uses a new-design Chicago 
output transformer. Frequency response—within + 1 db from 10 eps to 100 Kc 
at 1 watt. Harmonic distortion only 1.5% at 20 watts. IM distortion at rated out- 
put, 2.7% at 60 and 3,000 cps. Rated power output is 20 watts. Output impedance 
4, 8, or 16 ohms. Hum and noise—95 db below 20 watts. Uses two 6SN7’s, two 
5881’s, and one 5V4G. 

Instructions are so complete that the kit may be assembled successfully even 
by a beginner in electronics. 


KIT COMBINATIONS: 

W-4AM: Consists of main amplifier and power supply for 4 75 

single chassis construction. Includes all tubes and com- 39 

— necessary for assembly. Shpg. Wt. 28 lbs. Express ® 

only. 

W-4A: Consists of W-4AM Kit listed above plus Heathkit 4 59° 
* 


Model WA-P2 Preamplifier described on opposite page. 
Shpg. Wt. 35 lbs. Express only. 
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ATTRACTIVELY STYLED: Heathkit Bee 2. “3, a 

high fidelity instruments are not only func- «<< _* /» THE VERY BESe 
tional, but are most attractive in physical Sie X— I; 
design. Such units as the preamplifier and = AL! it Aaa IN AUDIO WITH 


the W-5 main amplifier are designed for “ 
BUILD-IT-YOURSELF” 


beauty as well as performance. They blend 
HEATHKITS 


with any room decor and are the kind of in- 
struments you will be proud to own. 


O Studithie HIGH FIDELITY 
PREAMPLIFIER KIT 


This outstanding preamplifier is designed specifically for use with the 
Heathkit Williamson type amplifiers. It completely fulfills the requirements 
for remote control, compensation and preamplification, and exceeds even 
the most rigorous specifications for high fidelity performance. 


Features five separate switch-selected input channels (2 low level and 
3 high level), each with its own input control. Full record equalization 
with four-position turnover control and four-position rolloff control. 


1 
4 
. Output jack for tape recorder — separate bass control with 18 db boost | 
and 12 db cut at 50 cps. — treble control offering 15 db boost and 20 db cut 
at 15,000 cps — special hum control to insure minimum hum level — and 4 
many other desirable features. Overall frequency response (with controls 4 
set to “flat” position) is within 1 db from 25 cps to 30,000 cps. Will do justice f 


to the finest available program sources. Beautiful satin-gold fiinish. 3 


Power requirements from the Heathkit Williamson type MODEL WA-P2 
high fidelity amplifier — 6.3 VAC at 1amp., and 300 VDC at | $975 


10 Ma. Uses two 12AX7’s and one 12AU7. Shpg. Wt. 7 Lbs. 


(2) Heditthil 20-WATT HIGH FIDELITY 
AMPLIFIER KIT 


This Heathkit Model offers you the least expensive route to high fidelity 
performance. Frequency response is + 1 db from 20-20,000 cps. Features 
full 20 watt output using push-pull 6L6’s, and incorporates separate bass 
and treble tone controls. Preamplifier and main amplifier are built on the 
same chassis. Four switch-selected compensated inputs and separate bass 
and treble tone controls provide all necessary functions at minimum in- 
vestment. Features miniature tube types for low hum and noise. 


Uses 12AX7, two 12AU7’s, two 6L6G’s and a 5V4G. A most interesting 
“build-it-yourself” project, and an excellént hi-fi amplifier 
for home use. Well suited, also, for public address applica- MODEL A-98 
tions because of its high power output and high quality $3550 
audio reproduction. Another Heathkit “best-buy” for you! Shpg. wt. 23 Lbs. 


oa Hheaithil 7 wart 
AMPLIFIER KIT 


The redesigned Model A-7D features a new type output transformer for 
tapped screen operation, and provides improved sensitivity, reduced distor- 
tion, and increased power output. 


The full 7-watt output of the Model A-7D is more than adequate for nor- 
mal home installations. Frequency characteristics are + 114 db from 20 to 
20,000 cps. Potted output and power transformers employed. Push-pull 
output — detailed construction manual — top quality parts 
— high quality audio without great expense. Output trans- on Ae 
former tapped at 4, 8, and 16 ohms. Bass and treble tone $1695 
controls provided on the front chassis apron. Shpg. Wt. 10 Lbs. 


eo Sn fee See A ER GE le me 
i 
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Model A-7E: Provides a preamplifier stage with two switch-selected 
inputs and RIAA compensation for variable reluctance or low level 


cartridges. Preamplifier built on same chassis as main amplifier. Model Sole = A T uxt 


A-7E. Shipping weight 10 lbs. $18.50. 
COMPANY 
BENTON HARBOR 15, MICHIGAN G . sunsets oanere ae 
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Shpg. Wt. $2450 
7 Ibs. * 
( with cabinet ) 


The new Heathkit Model FM-3 features tremendous circuit 
improvements and brand new physical design. Sensitivity is 
better than 10 pv. for 20 db of quieting, and it employs a 
completely modern tube line-up for high gain and stable 
operation. Incorporates its own power supply, and has pro- 
vision for low-level or high-level output at low impedance. 

The attractive Model FM-3 matches the WA-P2 Pre- 
amplifier in color, styling, and physical size. 

Incorporates automatic gain control, a highly stabilized 
oscillator, and illuminated tuning dial. Educational treat- 
ment of construction manual simplifies assembly for the 
newcomer to electronics. IF and ratio transformers are pre- 
aligned, and the front-end tuning unit is pre-assembled and 
aligned. Uses 6BQ7A as a cascode type RF stage, 6U8 oscil- 
lator-mixer, two 6CB6’s as IF amplifiers, a 6AL5 ratio de- 
tector, a 6C4 audio amplifier, and 6X4 rectifier. 


Are you on our mailing list? 


HEATHKIT HIGH-FIDELITY 


FM TUNER «.:: 


Features 


Brand New, Modern FM Circuit Using Latest Type 

Miniature Tubes. 

Low-Noise Cascode RF Stage—Two IF’s—Ratio Detector 

—Stage of Audio, 

Extremely Good Sensitivity and Band-Pass for Outstand- 

ing Performance. 

» Strikingly Attractive Satin-Gold Finish to Match Heath- 
kit Model WA-P2 Preamplifier. 

>» Compact Physical Dimensions for Most Pleasing Appear- 
ance and Increased Circuit Efficiency. ‘ 


Baasitt 


OW 


vy -@ 


HEATHKIT BROADCAST-BAND RECEIVER KIT 


Build your own radio receiver with con- 
fidence, even if you are a beginner. Com- 
plete instructions supplied. 


Features transformer-type power su 
ply, high-gain miniature tubes, built-in 
antenna, 514” speaker, and planetary 
tuning from 550 Ke to 1500 Ke. Adapt- 
able for use as AM Tuner and phono 
amplifier. Educational treatment of the 
construction manual helps the beginner 
learn about radio circuits and parts as 
he builds. 


CABINET: Fabric covered plywood cabi- 
net with aluminum panel as shown. Part 
91-9, Shpg. Wt. 5 lIbs., $4.50. 


MODEL BR-2 . 


$1750 fc, 


Shpg. Wt. 10 Ibs. 


If not—how about sending us your name? 


S> 
PR] . ORDER BLANK 
+ see eat 
iis from SHIP VIA 
D Parcel Post © 
ANY 
* HEATH com Inc. OD Express, 
. diary © P 
Phone \=> ASTON HARBOR 15) C Freight 
oo MICHIGAN C Best Way 
(PLEASE PRINT) 
QUANTITY ITEM MODEL NO. PRICE 
NOTE: ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE. ne 
Enclosed find ( ) check ( ) money order for Please ship C.0.D.( _) postage enclosed for pounds. 


On Express orders do not include transportation\charges— they will be collected by the express agency at time of delivery. 


of Daystrom, Inc, 


ON PARCEL POST ORDERS include postage for weight shown. ORDERS FROM CANADA and APO's must include full remittance. 


HEATH COMPANY 2°” 


BENTON HARBOR 15, MICHIGAN | 
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HEATH SPEAKER KIT 
The Heath Company, Benton Har- 
bor, Michigan has recently introduced 
a speaker system kit, the Model SS-1. 
Response is essentially flat with per- 
formance within +5 db from 50 to 


12,000 cps. The enclosure measures 
only 111%4” high, 23” wide, and 11%” 
deep. The cabinet comes in knocked 
down form and is made of furniture- 
grade plywood that can be finished ac- 
cording to the user’s choice. The broad 
“picture frame” molding (which is 
factory assembled) adds a professional 
touch to the finished cabinet. 

The cabinet is of the duct-ported, 
bass-reflex type, and the system fea- 
tures two separate speakers. A bal- 
ance control allows level adjustments 
on the tweeter. Both of the Jensen 
speakers come ready for installation. 
Write the manufacturer for full infor- 
mation on the Model SS-1. 


B.C. BAND TUNER 
J. W. Miller Company, 5917 S. Main 
Street, Los Angeles 3, California is 
now offering a unique germanium di- 
ode broadcast-band tuner, the No. 595. 
Housed in an ebony. black or ivory 
Bakelite cabinet, the new tuner in- 
corporates special high-“Q” coils (600) 
which have recently been developed as 
the result of the application of new 
materials. 
The audio output of the tuner is pro- 
portional to the input signal and will 


4 


a 


vary from .07 to .7 volt for stations 
within a 20-25 mile radius. This nega- 
tive mutual-coupled bandpass tuner 
requires no power, selectivity is 20 kce., 
and it is noise-free. The company 
recommends the unit especially for use 
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as a companion unit to an FM tuner 
for high-fidelity binaural reception 
since it is free from a.c. hum and tube 
noise. : 

A data sheet on this new unit is 
available from the manufacturer on 
request. 


H.F. UNIT 
A new “Signature” high-frequency 
unit utilizing a ring radiator rather 
than a dome-shaped diaphragm has 
been developed by James B. Lansing 
Sound, Inc., 2439 Fletcher Drive, Los 
Angeles 39, California. , 
Designed for 2500 cycle crossover, 
the new unit bears the model number 
075. It has been especially designed for 
use with the company’s “Signature” 

extended range speakers. 
Application of the radiating ring 
principle results in negligible resonance 


and distortion-free sound radiation 
from 2500 cps to beyond the limits of 
audibility. The ring radiates into the 
annular, rather than tubular opening 
of an exponentially tapered horn. All 
of the radiating surface is at, and very 
close to, the throat of the horn, there- 
by eliminating phase disturbance and, 
at the same time, eliminating the need 
for an expensive, precision-machined 
phasing plug. 

The unit measures 3%”x3%"” and 
weighs about 8 pounds. Power input is 
20 watts above 2500 cps and impedance 
is 16 ohms. 


“PROTECT-O-PAD" 

The Televex Co., 46 Lakeview Ave- 
nue, Yonkers, N. Y. is marketing a 
compact and handy “record float” 
which is designed to protect records 
against turntable dust and dirt as well 
as scratches. 

The unit, known as the “Protect-o- 
pad,” absorbs shock and vibration and 
cushions the record drop on changers. 


money's worth 


OUT OF TEST 
EQUIPMENT! 


WORK BETTER, FASTER WITH 
FEWER INSTRUMENTS ! 


put 

No sooner do you buy one new it Ca 
test instrument than another type 
comes along that is said to be even 
better and more useful. You soon * 
realize you’ve got to draw the line 
somewhere! 

The answer is to really learn 
about instruments . . . to KNOW JS 
exactly what each type CAN and 
CANNOT do. Actually, you can do 
first class work with only a few basic instruments, 
You can save hundreds of dollars by learning to use 
old instruments more fully. 

Remember! Jt isn’t so much the instruments you 
use... it’s the instrument “KNOW HOW” that 
counts! And that’s where this famous book can be 
worth its weight in gold! 


GET MORE WORK OUT OF 
YOUR OLD INSTRUMENTS 


BASIC ELECTRONIC TEST INSTRUMENTS by 
Rufus Turner covers instruments and test equipment 
from a practical, on-the-job standpoint. No useless 
theory! In 255 pages and with more than 170 illus- 
trations it shows you how to select the right instru- 
ments and how to use them on all kinds of jobs. 

It shows how to modernize old types and use them 
in new ways. It helps you avoid buying unnecessary 
instruments; teaches you work-saving testing short 
cuts; shows how to evaluate instrument readings 
fast and accurately. 


COMPLETE WORKING DATA ON 
OVER 60 INSTRUMENT TYPES 


Over 60 types . . . from the latest TV sweep, 
marker and linearity pattern generators to grid-dip 
oscillators, special purpose bridges and all the old 
standbys from V-O-M-’s signal generators to oscillo- 
scopes and dozens more . . . are fully covered. 

Written especially for servicemen, students, ama- 
teurs and experimenters, BASIC ELECT RONIC 
TEST INSTRUMENTS is the only book of its kind. 
It saves you money . . . helps you earn more money! 


Price only $4.00 ($4.50 ‘outside U.S.A.) 


©Dept. RN-36 Rinehart & Co., Inc. 
©232 Madison Ave., New York 16, N. Y. 
Send Turner’s 255-page BASIC ELECTRONIC | 
®TEST INSTRUMENTS book for 10-day FREE EX- 
@ AMINATION. If I decide to keep book, I will then @ 
e@remit $4.00 plus postage. Otherwise, I will returne 
book postpaid promptly and owe you nothing. 
@ (Send $4.00 with order and we pay postage.» 
@ Same money-back guarantee.) e 


* 
€ Name eccrccr ccc esececcecceee se eeeeceerg 
a eee ree. eee e 

e 
@ City, Zone, State....... ha ele dt 6 tree 6.0-e bln Bo 6m e 


@ OUTSIDE U.S.A.—Price $4.50 cash only. Money @ 
@ back if book is returned in 10 days. 


ze 
SCOHOHHHOHOHOHOSOHHHSHSHHOHOEEEE 
Rinehart Books are sold by leading book stores 
89 


not 
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curve 
for the 
future 
but 


AVAILABLE 
TODAY 


in 

TRIAD 
hi-fidelity 
output 
transformers* 


*Curve plotted from stock amplifier 
using TRIAD HSM-189 output trans- 
former, as listed in General Catalog. 

Write for Catalog TR-55F 


TRANSFORMER CORP 
4055 Redwood Ave., Venice, California 


90 


An added feature of this unit, on 
which a patent is pending, is a perma- 
nent strob disc printed on the top of 
the pad to permit a continuous check 
of turntable accuracy. 

Write the firm for a data sheet on 
this device as well as information as 
to price and availability. 


20-WATT AMPLIFIER 
Electronic Instrument Co., Inc., 84 
Withers Street, Brooklyn 11, New York 
is now offering a complete 20-watt 
“Ultra-Linear,” Williamson-type am- 


"] 


= 


able in either kit or factory-wired 
form. 

Featuring five positions of feedback 
equalization, variable turnover feed- 
back tone controls, a Centralab “Com- 
pentrol,” and separate panel level con- 
trol, the new Hico HF20 also offers 34 
watts peak power, frequency response 
of + .5 db from 13 to 35,000 cps and 
+ 1.5 db from 7 to 50,000 cps. IM dis- 
tortion is 1.3% measured at 50 and 
6000 cycles/4:1 at 20 watts. Four, 
eight, and sixteen ohm speaker taps 
are also provided. 

In kit form, the amplifier comes 
with complete, easy-to-follow step-by- 
step instructions. Complete details on 
both this kit and the factory-wired unit 
are available from the company. 


HI-Fi AM-FM TUNER 

The Theatre and Sound Products 
Department of Radio Corporation of 
America, Camden, New Jersey has just 
announced the availability of a new 
high-fidelity AM-FM tuner which fea- 
tures an electronic eye to facilitate 
pin-point radio tuning. 

The new unit is electrically ‘matched 
for plug-in use with associated RCA 


hi-fi components in home assembled 
music systems. It features an extended 
frequency range of 20 to 15,000 cps 
and provides an audio output of 1.5 
volts. Other features of the Model ST-4 
include variable frequency control of 
FM for lock-in tuning of weak stations 
adjacent to strong ones; tuner output 


plifier and preamplifier which is avail- 


level set, which permits selection of 
desired level by screwdriver adjust- 
ment; minimum radiation, below FCC 
requirements; low-impedance loop an- 
tenna; and high signal-to-noise ratio, 
to minimize distortion and interference. 

The unit measures 614” high, 1444” 
wide, and 12%,” deep. Designed for 
simplified operation and mounting, it 
features only two controls and requires 
only one cutout for tuning dial and 
controls. 

HIGH-POWER AMPLIFIER 

Fairchild Recording Equipment Co., 
154th Street and 7th Avenue, White- 
stone, New York has added a high 
power amplifier, the Model 275, to its 
line of audio equipment. 

Designed to deliver 75 watts con- 
tinuously and capable of peaks up to 
150 watts, this low distortion unit is 
conservatively rated at 65 watts with 
IM distortion less than .5 per-cent 
(any combination of frequencies with- 
in the audio spectrum). 

The amplifier measures 124%” x7" x 
7” and weighs 32 pounds. It is styled 
to match the firm’s other audio equip- 


f 
SIREN TG 


ment items. Three a.e. power outlets 
are provided for tuner, tape recorders, 
turntable, etc., along with a master 
gain control. Output impedances are 
4, 8, and 16 ohms. 


TURNOVER CARTRIDGE 

Ronette Acoustical Corporation, 135 
Front Street, New York 5, N. Y. is now 
offering a new item in its line of turn- 
over cartridges, the TO-284PX. 

The new unit, one of the firm’s 
TO-284 series, is a crystal type. It fea- 
tures reduced stylus mass and _ in- 
creased compliance over the predeces- 
sor models. The Model TO-284PX has 
two non-interacting sapphire styli of 1 
mil and 2% mil point radius. It is in- 
ternally equalized for the “Ortho- 
phonic” recording characteristics and 
requires no preamplifier or equalizer. 
It is guaranteed against climatic varia- 
tions. 


BATTERY-OPERATED RECORDER 
Electric & Musical Industries, Ltd. 
of England has developed a new bat- 
tery-operated magnetic tape recorder 
that is being distributed in the United 
States by Ercona Corporation, 551 

Fifth Avenue, New York 17, N. Y. 
Weighing only 14% pounds, includ- 
ing batteries, the Z.M.I. Series L-2 was 
designed especially for applications 
where sound quality is the paramount 
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consideration: remote audio, radio and 
TV pickup, motion picture sound, or 
the recording of conferences, meetings, 
speeches, and interviews. 

The recorder measures only 14” x 8” 
x7” and uses standard 5” reels of 4” 
tape. It is available in three models 
for 3% ips, 74% ips, or 15 ips. Frequen- 
cy response at 15 ips is within +2 db 
of the response at 1000 cps, between 
50 and 7000 cps, and within +3 db 
from 7000 to 10,000 cps. Separate re- 
cording and playback heads and am- 
plifiers are provided to facilitate moni- 
toring and instantaneous playback. 


HARTLEY SPEAKER 
Hartley Products Co., 521 East 162nd 
Street, New York 51, New York has 


just announced the addition of a new 


speaker to its line. 

The Model 215 is resonance-free 
through the’ response range of 1 to 
18,000 cps. With a 5 pound magnet, a 
peak power of 20 watts, the speaker 
employs one cone, sectioned, with a 
mechanical crossover that avoids any 
break in tone. A cloth suspension gives 
a movement of half an inch. 

Full technical data on the 215 is 
available from the manufacturer. 

AUDIO GENERATOR KIT 

Heath Company, Benton Harbor, 
Michigan is now offering an audio gen- 
erator in kit form, the AG-9. 

The new unit features step-tuning 
from 10 cps to 100 ke. with three ro- 
tary switches providing two significant 
figures and a multiplier. Distortion is 
less than .1 per-cent and the frequency 
is accurate to within +5 per-cent. 

The output may be monitored on a 
41%” meter that reads voltage or deci- 
bels. Both variable and step-type at- 
tenuation are provided. The meter 
reads zero-to-maximum at each atten- 
uator position. Output ranges are 
0-.003, .01, .03, .1, .3, 1, 3, and 10 volts. 


Step tuning provides rapid positive se- 
lection of the desired frequency and 
allows accurate return to any given 
frequency. 

Complete data on this ready-to- 
assemble kit is available from the 
manufacturer. 


VOLUME EXPANDER 
Lincoln Records, Inc., 84 Merrick 
Road, Amityville, New York is cur- 
rently marketing a new volume ex- 
pander which is designed to restore the 
original orchestral range to recordings. 
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NEW! And only °99™"! 


FM TUNER 


MODEL FM-40 


ERE IT 1S, a FISHER FM Tuner — with all that the name implies — 

for only $99.50. Through the years it has been our policy to bring 
equipment of FISHER calibre within the reach of the widest possible 
audience. Rarely has that objective been more spectacularly attained. 
For the FM-40 represents one of our greatest values in almost two 
decades. It is a superb combination of engineering excellence and 
dazzling performance at moderate cost. Its specifications, conservatively 
outlined below, are your best index to the quality of this instrument. 


Important Features of THE FISHER FM-40 


@ Meter for micro-accurate, center-of-channel tuning. ® Sensitivity: 3 micro- 
volts for 20 db of quieting. ™ Uniform response, + 1 db, 20 to 20,000 cycles. 
@ Three-gang variable capacitor. © Three IF stages and a cascode RF stage. 
@ Two outputs: Detector/Multiplex (on switch) plus cathode-follower-type 
Main Audio, permitting leads up to 200 feet. & Two Controls: AC Power/ 
Volume, and Station Selector. ™& Chassis completely shielded and shock- 
mounted; includes bottom plate. @ 8 tubes: 1—6BQ7A, 1—6U8, 3—6BH6, 
1—6AL5, 1—12AU7A, 1—6X4. @ Folded dipole antenna supplied. ® Heavy 
flywheel tuning mechanism. ®& Beautiful brown-and-gold brushed-brass, front 
control panel. ® Highly legible, edge-lighted glass dial scale (accurately 
calibrated slide-rule type) with logging scale. @ Self-powered. @ sizE: 1234” 
wide, 4” high, 834” deep, including knobs, ™ SHIPPING WEIGHT: 15 pounds. 


Professional FM Tuner = Only $99.50 
MAHOGANY OR BLONDE CABINET: $14.95 


Prices Slightly Higher West of the Rockies 
WRITE TODAY FOR COMPLETE SPECIFICATIONS 
FISHER RADIO CORP., 21-23 44th DRIVE ¢ L. I. CITY I ¢ N. Y. 
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Master it aittés Contd 


SERIES 80-C 


p. Ayr ered DIFFERENT,” says Edward Tatnall Canby, Audio 
Magazine. “Has everything, at a very reasonable price for 
top-quality hi-fi equipment. The easiest to read and operate I’ve ever 
seen. The specs on performance are breathtaking and the over-all 
quality of its electrical operation is pretty closely comparable to that 
of a professional broadcast console control board. This is the current 
standard for really hi-fi operation of controls in the home. Hum, 
distortion, et al are so low as to be inaudible and mostly unmeasur- 
able in the lab. And all this, mind you, in the middle price range.” 


Chassis Only, $99.50 - Mahogany or Blonde Cabinet, $9.95 
Remarkable Features of THE FISHER 80-C 


@ Professional, lever-type equalization for all current recording character- 
istics. © Seven inputs, including two Phono, Mic and Tape. ® Two cathode- 
follower outputs. @© Complete mixing and fading on two, three, four or five 
channels. © Bass and Treble Tone Controls of the variable-crossover feed- 
back type. © Accurately calibrated Loudness Balance Control. @ Self-powered. 
@ Magnetically shielded and potted transformer. © DC on all filaments; 
achieves hum level that is inaudible under any conditions. © Inherent hum: 
non-measurable. (On Phono, 72 db below output on 10 mv input signal; 
better than 85 db below 2v output on high-level channels.) @© IM and 
harmonic distortion: non-measurable. @ Frequency response: uniform, 10 to 
100,000 cycles. © Separate equalization and amplification directly from tape 
playback head. @ Four dual-purpose tubes, all shielded and shock-mounted. 
© Separate, high-gain microphone preamplifier. @ Push-Button Channel- 
Selectors with individual indicator lights and simultaneous AC On-Off 
switching on two channels (for tuner, TV, etc.) @© Master Volume Control 
plus 5 independent Level Controls on front panel. @ 11 Controls plus 5 
push-buttons. @ Three auxiliary AC receptacles. size: Chassis, 1244” x 734” 
x 44%” high. In cabinet, 13-11/16” x 8” x 544” high. Shipping weight, 10 pounds. 


Prices Slightly Higher West of the Rockies 
WRITE TODAY FOR COMPLETE SPECIFICATIONS 


FISHER RADIO CORP. - 21-23 44th DRIVE - L. |. CITY 1, N. Y. 


J 
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This accessory unit may be installed 
in any system in minutes with a 
screwdriver the only tool required. 
Since not all recordings contain the 
same amount of compression, provision 
is made to set the volume expansion 
from 30 to 45 db. 

Once set, the expander operates 
automatically. Built-in panel lamps 
indicate crescendos. The unit may also 
be used as a compressor for home re- 
corded discs. Volume compression up 
to 40 db can be obtained. 


STATIC ELIMINATOR KIT 

Nuclear Products Company, 10173 E. 
Rush Street, El Monte 2, California has 
recently introduced a complete static 
eliminating unit which provides a prac- 
tical method of eliminating static elec- 
tricity from musical records and high- 
fidelity systems. 

The new “Staticmaster’”’ system con- 
sists of a flexible arm, an ionizing unit, 
and a hi-fi record brush, both contain- 
ing radioisotope elements. The flexible 
arm is used to position the ionizing unit 
so that static charges are kept neutral- 
ized even while the record is playing. 
The brush is used to clean records and 
rid them of dust, lint, and static while 
rotating on the turntable. 


AM-FM TUNER-AMPLIFIER 
Rauland-Borg Corporation, 3515 West 
Addison Street, Chicago 18, Illinois has 


| recently introduced a new AM-FM 


tuner, preamp, and amplifier packaged 
in a single unit as the Model HF355 


| “Golden Ensemble.” 


The combination has separate front 
ends for FM and AM. The FM section 
has tuned r.f. stage, discriminator with 
dual limiters, a.f.c. with defeat on func- 


tion switch, drift-compensated circuits, 
300-ohm balanced antenna input, and 
comes equipped with a dipole antenna. 


| The AM section has tuned r.f. stage 


and a ferrite loop. The unit has an in- 


| put for magnetic or ceramic pickups 


with RIAA response curve, separate 
bass and treble tone controls, and a 
choice of regular volurne or loudness 


| control. Frequency response is 20 to 


20,000 cps + .5 db on FM; 20 to 5000 
cps + 3 db on AM; and 20 to 20,000 
cps + .5 db on phono. The amplifier 
is a 12-watt unit. 

The entire unit measures only 5%” 
high, 153%” wide, and 111%” deep. It is 


| housed in a black cabinet with marble- 
| ized gold finish. 


“TINY-MITE" SPEAKER SYSTEM 
University Loudspeakers, Inc., 
South Kensico Ave., White Plains, New 
York has recently introduced a new 
three-way speaker system which has 
been designed for applications where 

both space and budgets are limited. 
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Suitable for corner installations or 
against a flat wall, this compact, well- 
proportioned enclosure features a 
Model 308 triaxial speaker. The “Tiny- 
Mite” enclosure is made of selected 
hard woods and choice veneers, finished 
to accent the natural beauty of the 
wood grain. Use of fully-braced %4” 
wood throughout insures rigid vibra- 
tionless joints to provide buzz-free 
performance. 

The woofer section of the triaxial 
speaker features a specially treated 
diaphragm with an extra large voice 
coil complementing the company’s ex- 
clusive “W” magnet for undistorted 
bass response. The ‘Diffusicone’’ de- 
vice, through a 1000 cps mechanical 
crossover, provides full-bodied mid- 
range, while highs to 15,000 cps ema- 
nate from a “reciprocating flares’ 
tweeter crossing over electrically at 
5000 cycles. 


TONE ARM ASSEMBLY 

Webster-Electric Company of Racine, 
Wisconsin is now offering its new “Re- 
tract-o-matic”’ tone arm assembly for 
manual record players which provides 
positive protection both to record and 
needle even when it is dropped or slid 
across a record surface. 

The new unit is said to be a foolproof 
replacement for portable record play- 
ers and miniature phonographs for 
children. It features a crystal pickup 
in a special cartridge mounting that al- 
lows the needle to retract from the rec- 
ord surface the instant undue pressure 
is applied. It has a “push in” needle 
that requires no needle screw to hold 
firmly and can be inserted or removed 
with the fingers. 


“THUMB SIZE" MIKE 
The Broadcast and TV Equipment 
Department of Radio Corporation of 
America, Camden, New Jersey has 
come up with the smallest dynamic 


and television broadcasting, a “thumb- 
size” device that weighs less than 
three ounces. 

The new unit is so small it can be 
carried completely concealed in the 
hand. It weighs only 2.3 ounces and 
can be worn around the performer’s 
neck or clipped to lapel or dress. 

Frequency response is 80 to 12,000 
cps. It comes complete with lanyard 
and a 30-foot flexible cable. It meas- 
ures 2%,” in length and 1%.” in di- 
ameter. 


March, 1956 


microphone ever developed for radio | 


AN EXCEPTIONAL, NEW THIRTY-WATT AMPLIFIER ¢ HANDLES SIXTY-WATT PEAKS! 


Top Quality! Low Cost! 


rut OP 
FISHER 


30-Watt Amplifier 


MODEL 80-AZ 


NOTHER FISHER FIRST — our great new 30-watt amplifier with 
A PowerScope, a Peak Power Indicator calibrated in watts to show 
instantly the peak load on your speaker system. The new FISHER 
80-AZ Amplifier is the first with a positive indicator to prevent voice 
coil damage. The Model 80-AZ is magnificent in appearance and quality. 


Incomparable Features of THE FISHER Model 80-AZ 


a High output — less than 0.5% distortion at 30 watts; less than 0.05% at 10 watts. 
Handles 60-watt peaks. = Intermodulation distortion less than 0.5% at 25 watts and 
0.2% at 10 watts. gs Uniform response 10 to 50,000 cycles; within 0.1 db from 
20 to 20,000 cycles. g Power output is constant within 1 db at 30 watts, from 15 to 
35,000 cycles. s Hum and noise level better than 96 db below full output! s Three 
separate feedback loops for lowest distortion and superior transient response, 
w Unique cathode feedback circuit for triode performance with the efficiency of 
tetrodes. gs Output transformer has interleaved windings and a grain-oriented steel 
core. a Three Controls: PowerScope, Z-Matic and Input Level. gs Handsome, brushed- 
brass control panel (with sufficient cable for built-in installations.) g Tube Com. 
plement: 1—12AT7, 1—12AU7A, 2—EL-37, 1—5V4-G, 1—PowerScope Indicator, 
1—Regulator. g 8- and 16-ohm outputs. m Size: 154, x 44%4 x 6%” high. WEIGHT: 22 Ibs, 


Price Only $99.50 


Price Slightly Higher West of the Rochies 
WRITE TODAY FOR COMPLETE SPECIFICATIONS 
FISHER RADIO CORP., 21-23 44th DRIVE ¢ L. I, CITY 1 ¢ N. Y. 
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AMERICA’S FINEST VALUES IN “LOW COST” HIGH FIDELITY 


ECONOMY 20 WATT AMPLIFIER $22.95 
NEW 1956 MODEL 
Push-Pull 6L6 Output Tubes 
Response 30—15,000 CPS 
Bass and Treble Tone Controls 
Input for Xtal or Dynamic Mike 
Input for Xtal or V.R. Phono 
With CU-14Y, 12” Coax Speaker . . .$32.95 
With Pi5-CR, 15” Coax Speaker. . .$42.95 
With —_ ng System...... ...$39.95 
m Wr. 336E |. +0000 .geOee 


5,000 cps. Electronic 


Model HF-20 


With is (2125CR. . i age oie, 


watts power output. or ohm 
hassis size, 73g” x 1031/2” Ti” A aM Fg ong a 
tubes: 2—6L6, 2— 6C4, 12AX7 and SU4G. This is a terrific value. oy 

high ae amplifier at less than the pon Fon of a kit. sens p. wt. 17 Ibs "Gees HF-20, 
20 watt Hi-Fi amplifier, McGee’s sale $22. 


CONSOLE HI-FI SPEAKER SYSTEM $49. 95 


12” G.E. PM WOOFER—(0” PM MID-RANGE— 
8” G.E. MODEL 850 MID-HIGH RANGE SPEAKER 
AND 600 CYCLE L-C CROSSOVER NETWORK. 


Strictly High 
n to a 600 cycle frequency 
dividing astwevie so that only 2 wires feed the system from any 
4 or 8 ohm radio or amplifier. A variable tone compensating 
contro! incorporated in ag ——— makes brilliant highs or boomy 
jows t Any amplifier that — now have will 
give you a much wider of with 
— ——— ee. The : system is shipped ready to co 
ect to amplifier or hi-fi radio. Equipped wi 
Electric dl woofer, an 8” famous 
range speaker. Frequency response 30 to 15, 
choice of cabinets; blonde oak, wainut or mahogany. 
finish desired when ordering) 37” high, 24” wide and 
s tock No. HF-33GE, Sale price, $49.95. 
me as above except has a heavy duty 
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Model HF- F-SSGE. super deluxe quality console speaker weneen, same as HF-33GE 
described above, except has 15”, 21 oz. Alnico V magnet woofer, 10” mid-range 
PM —— and _—— 4401 University horn type tweeter. All 3 oro incorporate 

rossover network with variable tone compensating control. Model 


600 cyc “Cc 
HF- “SSGE. Sale orice $69.95 (specify cabinet finish). 


DELUXE CONSOLE SPEAKER SYSTEM $89.50 
15” UTAH WOOFER—8" GE—2 - 5" TWEETERS—CROSSOVER 


New, deluxe quality High-Fidelity console speaker system Utah woofer 

with 21 oz. Ainico V magnet, 8” model 850 G.E. mid-range speaker and two Utah 

This is the finest console speaker system that we offer. Available in 
i 2 


Pu’ 
Model HF-1SCR4, deluxe 


amplifier. contro! built-in. 
(Specify cabinet finish 


quality Hi-Fi console —— system. hip. wt. 100 Ibs. 
desired.) Sale price, $89. 


NEW IMPERIAL IV 
with General Electric 


8 in. HIGH — 
SPEAKE $1995 


New 1955 Model METS Iv, High Pompei 4 
speaker system with General Electr 


long. Fully es covered on all sides except back. se as an auxilia speaker 
or with any high fidelity radio, aa or home music system. The de RIAL iV 
contains a General Electric Mode! 850 extended range high merged 8” eee 


with 6.8 oz. Alnico V magnet ati, curvelinear cone wi B 

5S” tweeter. Response SO to 15,000 cps. Model IV imperial $19: 9s. 
with HF-20 and IMP-30 amplifiers described above. 

Se ee 6 ee ee ee 2 ee ee ee ee ee ee ee ee ee ee ae 


FAMOUS STANDARD COIL CASCODE TUNERS 


TV-2000 series Standard Coil cascode tuners 
complete with €J6 and 6BK7 or 68Q7 tubes. SALE PRICE 


Thousands of TV sets this famous tuner. 
Tunes 12 channels (2 ‘thre 13). For 21 me 
1.F. circuit, This tuner will Ee 2 to 1 better 
reception than the old pentode type. Many 
servicemen replace ail older tuners with this 


Beg: ads 
Tdeal for use 


cascode model. Available vain either 27%” or 
414” shaft “59 tre lous purchase 
12.95 otal “possible. 


f: 
¥v-2000-3. 2 FOR $25.00 


Pp 
Matching knobs for Standard Coil! tuners. Set No. SCK-2 for fine tuning and channel 
selector. Set VCK-2, matching volume and contract knobs. Either set only S9¢ a pair. 


TWO-TUBE $7.95 EA., 2 FOR $15.00 
- SARRES | So We tec, Baltes, terse soy 
= TARZIAN makes. tdeai for general replacement use 
TV TUNE ces pvndbeg gs Age . = a good 
R replacement. for one tube tuners. 31” 
WITH shaft. Takes SCK-2 knob set described 
above. Sale price, $7.95 each, 2 for $15.00 


TUBES with tubes. 
1695 


3-STATION MASTER 
SUB-STATIONS $3.95 md gl 
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Powerful 3 station master. Chrome 


to ubs. 

Matchin: = ie PM-AS, with 
call-back switch, $3.9: oe. 3 for 

com cabie, 557 .95 per 100 ft.; 


BOOSTER CLEARANCE SALE 


Cleara sale on VHF television boosters for channels 2 through 
13. RMS Mode! SP-S, metal case, brown wrinkie finish. Continu- 
= variable tunin GAKS tube. Ideal for tate sets 
with cascode front end. Sale pr 
Rus Mode! SP-6, brown plastic 
has variable gain control. (Pictured.) Sale price. e 
icMu Silver GB-6B eae, variable, includes. $ 
FM band. 6436 tube, brown plastic case. Sale price....... 
Standard Coil 8-51 printed circuit booster. $6, 95 
—— SAKS. tube. e. brown plastic case. Sale. price.» --s---- ees . 
—_— 


McGEE RADIO COMPANY 


TELEVISION 


IMPERIAL 30 WATT AMPLIFIER $29.95 


NEW 1956 MODEL 
Push-Pull 6L6 Output Tubes 
Response 15-20,000 CPS 
Bass and Treble Tone Controls 
Compensated Gain for G.E. Cart. 
Input for Xtal or Dynamic Mike 
With CU-14Y, 12” Coax Speaker .$39.95 
With Pi5-CR, 15” Coax Speaker. .$49.95 
With Imperial IV Speaker System.$46.95 
With SPi2125CR .......$51.95 With HF-33GE ..........$76.95 
New 1956 model 7 tube Imperial 30 watt High Fidelity audio amplifier. A $100.00 
list value for only $29.9: avy 4 Ib Praga ie 


output transformer with 15% inverse feed-back; push-pull ous output 
frequency response from 15 to 20,0) cps. 


Model 
IMP-30 


speaker syste 
compensated soput for either a crystal phono pickup or a General Electric  Varianle 
Also, has input for crystal or high impedance dynamic microphone, 
ain, treble tone and bass tone ware gyn on 
size transformer compo nents would cost 
-00 if non = RF separately. Gold color re is hai” x 73%" x 74" ah. 
Complete with tubes: GAT6, GAUG, 6C4, 12AU7, A, plus SU4G rectifier. 
Stock No. IMP-30, 30 watt imperial High- Fidelity saeplitier complete with tubes and 
diagram. Ship. wt. 23 Ibs., Sale price only $29.95. 


25 WATT Hi Fl SPEAKER SYSTEM 
2-12” Woofers SALE PRICE 


raw sen $04)95 


over Network 
25 watt, High-Fideli 
tem, complete _,with 


Dynamic Speaker Sys- 
1000 yee genuine in- 
etwork, two 
12” woofer speakers, two 5” high eer 
tweeter speakers and separate 110 voit 


Power supply for only 4 Frequency 

response 20 to the woofers 

and the tweeters are fine quality dynamic speakers with fields excited to saturation 
Tweeters are specially —— with cones designed to respond 


No. SPS-12125, High Fidelity Dynamic Speaker ‘System, as descri 
ene 2000 cycle cross-over network and with a separate attenuator —. ‘Sa 
$14.95. Ideal for use with HF-20 and IMP-30 amplifiers described above. 


HIGH FIDELITY SPEAKERS 
5” BLUE STREAK TWEETER...........$ 2.95 
8” BLUE STREAK ..........ceeeeeee-S 6.95 
15” BLUE STREAK WOOFER ..........$16.95 


Model HF-8J, 8” ‘‘Blue Streak,’’ High Fidelity wide 
This one speaker properly baffled will 


nge. as 6.8 oz. nic magnet with wide range 
cone and 8 ohm rt is coil. Response essentially got — rte to 12,500 cps. 
Perfect for high fidelit ios, oo and pr Ship. wt. 


6 ibs. Model HF-8J. 


ale hin 
Model HF-1SWF, new 15” 


6.95. 
Blue Paco HiFi woofer. Has 211/ oz. Alnico V magnet 
with one piece cone and 11/4”, 8 ohm voice coil. Will give excellent response from 
50 to 9500 cps. Takes 18 to’25 watt peak. Ship. wt. 1 Sale price, $16.95. 


NEW—LOW COST © *, 


HIGH FIDELITY 
‘MICROPHONES 
brs M28—$3.99 M14—$7.95 M20—$4.95 
thick with clip on Bk ry ’s ft. shielded cop te oF Hi-Fi response, comparable 


Special Sale! Model pelt 
high quality imported reryatal 
lapel microphone. Ve trim 

$15 net. Shipped with 3 connec- 
tors; pin plug, phone plug and screw-on type. A Sp * glia to any tape recorder 
or audio amplifier. Stock No. M28-KT, Sale price, $3.9 
Deluxe Model M14-KT, High Fidelity imported crystal ae for use with Fa 
Attractive brilliant finish is a combination of polished 
chrome and opalescent tan lacquer. Mas full swivel head and § ft. shielded plastic 
cable. A fine addition to any amplifier or tape eb aye yh rw 
selling for $15 to $25 net. Ship .. with plu to fi most recorders and ‘amplifiers. 
Stock No. ° 


ugs 
M14-KT, Sale price, $7.9 Fits standard o mike stand. 
Model M20-KT, all purpose crystal microphone. Hi-Fi response. A terrific imported 
—— Comparable or better than microphones selling for $10 to $12 net. Fits stand- 
” mike stand. Shipped yl pin plug, phone plug and screw-on connector. 
Stock jo. M20-KT, Sale price, $4.9 


oa 
eL3 


AIR KING 
FM-AM TUNER 


SELF POWERED 


ie hp a8 


Audio Amplifier 
factory built, ¢. ee oa ota FM-AM radio tune 
620 ke — Fm 88 mec. Use with any H audio 
TV si for FM-AM yor at Selector switch h pos 
s are volume-off-on nme and tuning. W 
i 1112” x 71/2 


55.95 ga ain: ae FM-AM 
S. 


Sale price, $24.99. 


Ln Rann na REDE Onaaae mand 


“PRICES F- FO. B.S KANSAS S$ CITY 


REMITTANCE WITH ORDER. 
BAL. SENT C.O.D. 


“TELEPHONE VICTOR 5092_ 
1903 McGEE ST., KANSAS CITY, MISSOURI 


25% OR FULL 


94 


RADIO & TELEVISION NEWS 


March 


implifier. 
yr record 


en 
m. Tone 
variable 


ker Sys- 


quencies 
390 ns 


t to 
b125CR, 


but less 
le price, 


$ 2.95 
$ 6.95 
$16.95 
ty wide 
led will 


juencies 
middle 


parable 
connec- 
ecorder 


ith any 
lished 

plastic 
»phones 
plifiers. 


%& PUSH-PULL 6V6 


TAPE OR TV 


ESPEY MODEL HF-250C 
With 12” Phillips Model 9760M Speaker... .$ 99.95 
With 12” Phillips Model 9762M Speaker.... 119.95 


Buy either of these new jotone ‘‘Norelco’’ speakers with your Espey chassis. Made 
by Phillips of Holland. gE Ticonal magnet, improved cone des 5) a built-in 
cr id copper ring fitted into air gap keeps voice coil impedance 


$54.95 list 12” Phillips speaker, response 30, to 20,000 cps, rated at 

Espey chassis, both for only $99 
me aker, response 22 to 20,000 cps, rated at 
both for only $ii9% 95. 


With ie Utah Coaxial PM Speaker........$99.95 


Model kts 


14 TUBE ESPEY Hi-Fi CUSTOM FM-AM CHASSIS °8425 


LATEST 1956 MODEL WITH RESPONSE FROM 10 TO 22,000 CPS___ 

NEW MODEL HF-250C. ae 

FIDELITY AUDIO AMPLIFIER AND FM-AM 
TUNER—ALL ON ONE CHASSIS 


% TWIN TONE CONTROLS 
%& INPUTS FOR CRYSTAL OR V.R. cauae 


WILLIAMSON TYPE CIRCUIT price “ $3495 
& ULTRA-LINEAR RESPONSE 
WITH MONARCH UA6U CHANGER $112.95 


A FULL HIGH 


OUTPUT 


LESS SPEAKER 


1956 model, 14 tube FM-AM chassis. A true Hi-Fideli 


_vaaateer built by_a na- 
fionally famous mak er of fine custom chassis. soc, 


14 tube FM-AM 


AM assure high sensitivity. 
Temperature compensated FM front end for minimum drift. Separate bass and treble 
tone controls, Pre-amp for all types of magnetic cartridges. 2nd input for crystal phono, 
tape recorder or TV. 3 position equalizer for accurate reproduction of all records. 
Built-in antennas for both FM and A f to 
22,000 cps. i 

quieting; AM, 


° ic contr AC _ outlets on rear of chassis. Beautiful 
edge lighted flywheel inertia slide rule dial. Size; 73/4’x131/2”x10” deep. Ship. wt. 
24 Ibs. (not mailable) Model HF-250C, = price, $84.95. With heavy duty Utah 15” 
coaxial PM speaker, both for only $99.9 


NEW IMPORTED MONARCH 
HIGH FIDELITY AUTOMATIC CHANGER 


WITH GOLDRING 
#500 VAR. REL, SALE $99% 
CARTRIDGE PRICE 


Monarch Model UAGU—new, imported Bt 3 
’ 


speed in any order. Features a 4 pole high Lo nah wots 
Pickup automatical returns to rest and motor 
10” turntable has molded rubber pallet. tor ester record cushioning. 
Ye" x123/4". ur inimum record w 


Response, 20 to 16,500 cps. in as popular Am ade 
variable reluctance "cartridges. UAG6U, Monarc matic changer with Goldring 
cartridge, ship. 1S Ibs. wate Seine, $29.95: tarce spindle for 45 RPM records, 
22:88 extra. 


i HI-FI FM-AM TUNER 
AND WATT BOTH FOR 


PLP. 6V6 AMPLIFIER 
$ 4 4% 


9 TUBES-PLUS 
2 RECTIFIERS 
PHONO INPUT 


New Hi-Fi soipoweres FM-AM tuner with 10 watt amplifier (push-pull 6V6’s) on 
ela chas: an u need is a record changer and speaker to have a complete 
home music tem ft. cable connects tuner amp. uner 
a. me changer with v.r. cartridge is 

re no args.) Tuner ee, 6 tubes: 12AT7. 
x4 rectifier. Amp has 2—6V6's 


10 W. AMP. 


A ec witc 
trol on tuner. Response 50 to 17,500 cps. Receives broadcast 540 to” ood ke and 
8 to 108 FAS R 


me. . own ve. 
tuner Cl Boag ey complete = Ship. wt. 22 Ibs. Sale price, $44.95. cu- i4y 12” 
coax $ r, $10.00 extra; 15” coax speaker, $20.00 extra. 


9-TUBE = 


12 Watts Audio $ 
Dual Tone Controls 95 
RECEIVES BROADCAST 550 TO 1650 XK. CCl 


Jackson AM9A, 12 watt hi-fi audio bengyoboef and 
b t tuner s than you would pay 
, 30] 

r 


for the amp alone. Push: 
to 00: 


ohm Heav 
s. 91/2" illuminated | slide rule 
an a Receives £80 so 1650 kc. Biss, 
x 6” high. With tubes: 2—6BA6, GAUG, 6BE6, 7, pete] Sve and 
+ escutcheon, diagram and instructions included. lode! ms. . Ship. | 
'U-14Y 12” coax speaker, $10.00 ontras 15” coax spouier, 


McGEE 
scoop 
SALE PRICE 


95 


JACKSON AM9A 


m 
dial. Pe of? condenser with tuned R.F. 


a 
“3 
3 
3 
”, 


13” 

15 in 
s. Sale price, $39.95. 

$20.00 extra.’ 


NEW—SMALL 
VOLT-OHM METER 
2000 OHMS PER VOLT 


WITH TEST LEADS 
2 FOR $19.50—4 FOR $37.00 


New, small Volt-Ohm meter 51/4” wide and 11/2” thick. ieee “om 
je la eter. Sensi 
tivity 2000 ohms per voit. DC Nolte 3 io tooo in _§ ranges; AC v 0 to cpg in 5 
ranges; DC curent 0 to 500 3 ranges; Resistance ° to. os * megehn in 2 
ranges; haces gh minus 20 to ‘plus ‘Ie (Odb ees ‘olts). A thin, compact lnutrumeat 
small enou to fit in your service kit. A fine imported meter eeey priced at 
$9.95 for nis se & TV News ad. Never before have we offer instrument | 
ie thi de! TP-S, complete with test leads. Sale price, only. 390 -95. Ship. 


' 
Spe by r $19. oO us: ly 00. 
New, larger size Voit-ohm meter Model MT-1A, 61/4” ll, 4344” wide and 25%” thick. 
volt. Similar in appearance to Model T i er | 
as 31/2” meter and 4 eee ranges instead of 2. Model 
Sale Price, $12.95 each, 2 for $25. 00. 


McGee’s Famous 
12 AND 15 INCH COAXIAL P.M. 
HIGH FIDELITY SPEAKERS 


12° 23% 


15-Inch 
Modal cu 14Y Model P15-CR 


Model a8 -14Y, 12” high fidelity co: PM speaker. Response from 30 to 17,500 
cps. Full 6.8 oz. Alnico V magnet in the 12” woofer. Special coaxially suspended 
high frequency tweeter. i ‘Oss "oni two wires to connect to 
your radio or amplifier. s 3.2 8 ohm output. n’t confuse this speaker 

speakers that. ‘=e offered. This is a fine quality speaker. Stock 


a! 
and up to 17,500 cps. Full 21% ¥ i 15” woofer. Spe- 
cially made, Syeeges oe suspended 5” high frequency ester, Built-in crossover 
nee Only two w to connect. Ma —_ 8 ohm output transformer, 
regular $62.50 list ‘speaker, Model P15-CR 's Sale Price, $23.95. 


WEBCOR 3 SPEED CHANGER 


MODEL 140-16 WITH 

2 NEEDLE FLIPOVER 

CARTRIDGE a! Webi 
Plays all 


ute ‘off Tag eaggrarenenl A after 
i prevent comeniee 


2 Ibs. Sales price, $24.95. 


WITH CRYSTAL MICROPHONE 


SALE PRICE 95 
Sensational new mode! MCL-E3 mini 


an. Can be received on any 
o oe like a radio station 
oo with 12K8 and hy td tubes 


rot to "interfere with local radio stations. Miniature broadcasting station, complete 
with crystal hand mike and instructions. Ship. wt. 4 Ibs. Net Saree $9.9: 


and Falleeehanee, Sees on 110 — ts Ate Simple 
be 


NEW 6-TUBE, 12-VOLT UNIVERSAL MOUNTING | 


AUTO RADIO 
WITH 5” x 7” OR 
6” x 9” SPEAKER 


SALE 
PRICE $29" 
6-TUBE, 6-VOLT 
WITH 
SPEAKER $19” 


McGee makes another agape Purchase and passes the saving on to you. This uni- 


Mm i one of America’s bes 
its very thin and compact construction lends it to a neat underdash installation in most 
any car or truck. Or, you can targa Fe N eag we in the dash for custom installation. (Dial 
requires a cut-out 51/2” long x al ih; two contro! holes on 7” centers. A minimum 
of 634” depth pa dash.) When mounted underdash it extends only 21” below. 
Overall size; 9” de, 41/44" high and 714” deep. Requires no more room under your 
dash than an ordi nar; 'y auto radio remote contro! head. Not intended for an exact custom 
nel fit, but it lends itself very well for your custom installation ideas. Can be custom 
it in most late model cars and trucks. Has no: built-in speaker, but is furnished with a 
heavy duty 6x9” speaker. This is the most poner size auto radio speaker. Tubes: 6BE6, 
—6 6AQS5 and 6X4. ip. Ibs. . 
eg $i9.99 for the radio complete with 6x0" speaker. 3 section top cow! antenna, 


~ ‘TELEPHONE VICTOR 5092 


McGEE RADIO COMPANY rin gO 
C EMAL sent cop, 1903 McGEE ST., KANSAS CITY, MISSOURI 


March, 1956 
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SUPREME MODELS 600 & 616 


2V3G 50 E 2 4 7 
3BY6 56 B 3 5 24 
3CF6 56 B 3 5 24 
ove 4 « : ; . ERE again, as in previous issues, is in- is the new subscription plan just announced 
6AW8 19 C 4 7 15 formation you need to bring your tube by Precision for tube tester data. According 
opty = . : ; 4 tester up-to-date. The settings listed here are to this plan, the subscriber receives a mini- 
6AX8 47 ee 7 58 for tubes which have recently been made mum of two new roll charts plus other supple- 
6AZ8 56 B 4 7 a8 available. mentary data for a full year’s subscription of 
74 dl 4 : ; sf Supreme Incorporated, Greenwood, Miss., $2. Subscribers must furnish the model and 
6BA8 a ar 7 15 The Triplett Electrical Instrument Co., of Bluff- serial numbers of their Precision testers and 
6BC4 a 7 56 ton, Ohio, and Precision Apparatus Company, the form number of the roll charts now in 
= +b s+ = Inc., 70-31 84 St., Glendale, L. L, N. Y., all their Precision tube testers. 
6BH8 a oe 7 56 have revised roll charts available at nominal Data on other tube testers will be listed 
+4 = . : : cost for their customers. Of particular interest next month. 

« a) 
6BJ7 54 B 4 7 57 

F 5 
SF i ae ae ae PRECISION APPARATUS COMPANY, INC., MODELS 10-12, 10-15, etc. 
ots ss. 2 eS LEVER FIL. 

- 4568) = en 2s eee SECTION A B Cc D E w x Y Zz CONT 
6CG7 ee eee ee ee, ; . , ae 
~ rs 4BS8 Triode—1 f 4 9 12 6 - - 6 7 4-5 

a = ere. le 4BS8 Triode—2 5 4 9 12 6 > ~ 1 2 
12BA7(45) 3 C¢ #8 * 345 5AS4 Plate—1 2 - 0 5 6 - - 4 - 2-8 
oD! , < ‘ _= »—2 § 5 - - - 
12BA7(dio) s B 9 7 4673 | S388 ae Pg ; ; 2 is . . “ : . ‘ 
12BA7 (dio) 8 B 9 7 4568 | 24° Ose yg 0 ; ; : we 
12AV5GA 1 #8C 4 9 37 5AS8 iode 3 4 0 17 6 - - 6 - 
12BV7 (3459) 18 C 6 7. 145 5BTS8 Pentode 1 4 5 33 6 - f 6 8 4-5 
9C5 . | ee ee ee 5BT8 Diode—1 3 4 0 20 6 ~ ~ 2 - 
12C86 ca alee | ane | Ga 5BT8 Diode—2 3 4 0 20 6 - - 1 - 
19AU4 3 CO 7 «10 38 6BS8 Triode—1 5 4 9 12 7 - - 6 7 4-5 
254 V 23 C 9 11 37 6BS8 Triode—2 5 4 9 12 7 - - 1 2 
35C6 0 C¢ 2 ll 6BT8 Pentode 1 4 5 33 7 - 7 6 8 4-5 
93CA5(25) om as Gee ae. ae 6BT8 Diode—1 3 4 0 20 7 - - 2 - 
25CD6GB A oh ieee 6BT8 Diode—2 3 4 4 20 7 - - 1 - 
— - ile Sake eee ae 6CB5 1 2 6 7 1-4 8 11 5 2-7 
1626 6 OC ° 9 78 (6CB5—Must show short on 1-3- 1 5-6-8; Grid short test—depress 4-5 together) 
1629 90 D Ps - 738 (6CB5—Screen short test—depress 1-8 together , Cathode short test—depress 3-6 together) 
5608A 30 Cc 1 4 347 6CS7 Triode—1 4 25 9 7 1 3 -5 
5608A 30 C 1 4 457 6CS7 Triode—2 1 4 23 14 7 - - 6 7 
5686 (13689) 19 C 4 7 1358 | SDNG i 4 ° G ; : . = : e 
5687 (45) 9 C 8 7 3245 | SDQ6 1 2 8 4 7 : ... 5 2-7 
5687 99 C 8 7 456 12AB5 1 4 10 19 10 is 8 6 4-5 
3763(89) 20 C 4 + 57 (12AB5—Must show short on 1-3-6-8; Grid short test—depress 3-6 together) 
5812 34) 33 C - 34 (12AB5—Screen short te: 2 —depress 1-8 toge — 
5812(: 124D7_ _——‘Triode—1 1 8 38 - - 6 7 4-5-9 
12AD7 Triode—2 1 9 8 38 ; - - 1 2 
12DN6 1 2 0 6 10 - 8 11 5 27 
12DQ6 1 2 8 4 10 - 4 11 5 = 
SUPREME MODELS 589, 599 & 2sDG6 : ; : : + - ; 4 5 re 
50BK5 1 4 17 11 14 8 1 -5 
504-A, B (50BK5—Fil. Cont.—Set control “E" at 12) 
(50BK5—Must show short on 3-7) ; 
rs 9 : (50BK5—Grid short test—depress 3-7 together) 
Ad otf 3 ; m4 : a 6046 1 2 10 6 12 = 4 5 2-7 
3CF6 3 4 56 B 24 6096 1 3 22 16 7 - 6 5 1 3- 
6AU8 4 6 23 =#C 15 (6096—M ust show short on 2-7) 
6AU 4 6 19 Cc 56 (6096—Cathode short test —depress 4 2-7 together) 
6AW8(a4X8) 4 6 19 Cc 15 6394 Triode—1 i 7 15 4 12 - - 5 4 7-8 
6AW8 4 6 16 Cc 56 6394 Triode—2 1 7 15 4 12 - - 2 1 
6AX8(a4X1) 2 (6 = 56%@ Sy 6660 1 3 28 15 7 = 6 5 1 3-4 
6AX8 4 6 47 B 58 6661 1 3 26 20 a - 6 5 1 3-4 
6AZ8(a4X8) 4 6 56 B35 6662 1 3 17 20 7 = 6 5 1 3-4 
6AZ8 4 6 47 B 57 6663 Diode—1 3 3 0 17 7 - - 7 - 3-4 
6BA8(a4X8) 4 6 56 B 56 6663 Diode—2 3 3 0 17 7 - - 2 - 
6BA8 4 6 47 B15 
6BC4 4 6 0 C 56 TRIPLETT MODEL 3413-A & 3413-B 
o 3b0 
oie 4X3) : : 4 + 4 aye . KNOBS " Lever POSITION 
a4. > oO o r I 
6BH8 4 6 47 B 15 ene a ee ion: siaacaaeis 
6BJ7(a4X3) 4 6 54.8B 85 12C5 3 12.6 17 2567 13 
6BJ7 4 6 54 B15 25CD6GA 3 25 16 580 23 
6BJ7 4 6 54 B 57 5636 (Adapt BW) , 1 1.3 19 1457 238 
6BK4 2 6 99 +B 17 (Levers 2 and 8 moved up together will not show short.) 
6BL4 7 6 21 C 38 5718 (Adapt BW) 1 6.3 19 18 35 
6BY6 3 6 56 B 24 5896 (Adapt BW) 1 6. 3 20 1 23 
6CB5(134568) 2 6 19 C_ 367 yp 1 4 20 5 cn 
6CG7 4 6 23 =«C 35 5902 (Adapt BW) 2 6.3 2 157 P 
6CG7 4 6 2 6C 58 en12 (Levers 2, 3 & 8 moved up together will not show short.) oss ™ 
“ . < 1 4 6.3 8 35 
6DE6 o 6, “20> ©: es 6021 (Adapt BW) 1 63 19 12 34 
12BR7 : 4 8 30 Cc 35 6021 Test 2 1 6.3 19 78 35 
12BR7 (dio) 4 8 85 B 578 *3CF6T 2 3.15 20 1567 24 
12BR7 (dio) 4 8 8 B 568 (No open element test on levers 5 & 7) 
12AV5GA ae ek pe ee *6BC8 1 6.3 19 67 48 
12BV7(45) 6 6 18 C_ 145 | *6BC8 Test 2 1 6.3 19 12 34 
12C5 orgy ee Wee *6CN7tt 0 3.15 63 78 456 
12CS6 3 8 56 B 24 *6CN7 Test 2 3 3.15 20 1 345 
25AV5GA 2 9 23 C 37 *6CN7 Test 3 3 3.15 20 2 345 
25C6GA. 2 r4 re ioe *6CR6 2 6.3 23 567 14 
oCGG! ‘ 78 *6CR6 Test 2 1 6.3 36 2 14 
25CA5(25) , Sea geet, igh ee ae *6DE6 2 6.3 20 1567 23 
25CD6GB 2 9 19 C 37 (No open element test on pin 5) 
1625 1 8 20° A 67 *6DG6 GT 3 6.3 63 34 1578 
1626 2 8 26 C 78 *5642 1 1.4 80 
1629 2 6 90 D 78 (Good ¥o reads 40) (Insert filament in 1 & 7 of subminiature soc ket) 
5608A 1 3 30 C 347 *5643 (Adapt BW) 6.3 28 2478 56 
5608A es (No open > tests on pins 2, 4, 8) 
:-3..@ C BT. | com p . i 
5686 (138) 4 6 »® C mBilag ‘ 3 25 18 345 178 
5687(a4X1) (45) 8 6 19 C ue : 6.3 22 5 67 
5687 8 6 19 C 456 6110 Test 2 1 6.3 22 1 26 
5763 4 6 Se ee oS tFor 3413-A use adapter BX and set filament voltage to 5. . 
5812 (34) 7 6 23 C 34 ttFor 3413-A use adapter BZ and set filament voltage to 5. 
6146(146) 2 6 2 - C 1467 *For special short tests on tubes with internal connections refer to instruction book. 
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ALLIED knight-kits 


FINEST ELECTRONIC EQUIPMENT IN LOW-COST KIT FORM 


_ ths o 
ADVANCED DESIGN—mon 
and field testing go into each KNIGH 
performance, premium 


right oo 


PRINTED 
CIRCUITS 


Model F-144 Kknight-kit WIDE-BAND 


$69°° 5” OSCILLOSCOPE KIT 
Wide-band 5” Oscilloscope equal or superior 


to commercially-wired ’scopes costing sev- 


$6.90 down, oral times the price. Vertical response from 
12 months to 5 cycles to 5 mc—ideal for the professional 
pay balance laboratory, for color TV servicing, and high 


frequency applications. Response —1 db at 
3.58 mc; —3 db at 5 mc. ‘Pwo printed circuit boards and 
laced wiring harness reduce assembly time. Has very wide 
sweep range—from 15 to 600,000 cps. Locks in frequencies 
as high as 9 mc. High vertical sensitivity of 25 rms milli- 
volts/inch. Input capacitance 36 mmf. Outstanding fea- 
tures: cathode-follower vertical and horizontal inputs; 1400 
volts at 2nd anode provides high-intensity trace; push-pull 
vertical and horizontal amplifiers; positive and negative 
locking; faithful square wave response; frequency-com- 

nsated input attenuator; Z-axis input for intensity modu- 

tion; one volt peak-to-peak calibrating voltage; internal 
astigmatism control; blanking circuit to eliminate retrace 
lines; DC positioning control. Complete with all tubes and 
parts, ready for easy assembly. Handsome professional 
— in blue, with gray control panel. Shpg. wt., 

S. 


Model F-144. 5” Oscilloscope Kit. Net only...... $69.00 
Model F-148. Demodulator Probe. Net.............. $3.45 
Model F-147. Low Capacity Probe. 12 mmf. Net..... $3.45 


Refer to your 324-page 1956 
ozens of other ps caro aa 
including 20,000 Ohms/Volt VOM, Sig 
_sreguscbit Audio Generator, Resistor Cnvect® 
Tester, Signal Tracer, Resistance and Capaci 


ALSO AVAILABLE: 
Allied Catalog for d 


YOU SAVE MORE B 


LE pass big- 
You do the easy assembly and your 


ECAUSE YOU BUY DIRECT 


f research, development 
T-KiT. And to assure top 
quality parts are supplied throughout. 


ntcsteagmemgeemmaracee em 


a ae 


8 


hassis Is unched 
SEMBLY—all c and panels are p 
ua onc all parts are fully identified. ——. 
manuals are a marvel of se aga — 1 ight” 
- " assembly, “King-Size 
om For easy rscembly you need only a soldering iron, 
liers and screwdriver. 
, ALLIED—the reliable name in Beco e eT ~ 
gives you the greatest value in decree pay 
through the economies of DIRECT 


knight-kit PRINTED CIRCUIT VIVM KIT 
Model F-125 New, extremely stable, highly 
accurate VT VM. Greatly sim- 

95 plified wiring—entire chassis 

$ is a printed circuit board. Fea- 
tures maximum convenience in 
arrangement of scales and con- 

trols. With peak-to-peak scale for FM and 
TV work. Ranges: AC peak-to-peak volts, 
0-4-14-40-140-400-1400-4000; AC rms volts 
and DC volts, 0-1.5-5-15-50-150-500-1500; 
ohms, 0-1000, 10K, 100K; 1-10-100-1000 
megs; db scale, —10 to +5. Response, 30 
cps to 3 mc. Uses low-leakage switches and 
1% precision resistors. Balanced-bridge, 
push-pull circuit permits switching to any 
range without adjusting zero set. 414” meter, 
200 microamp movement. Polarity reversing switch. Input resist- 
ance, 11 megs. Complete kit, ready to assemble. Shpg. wt., 6 lbs. 


Model F-125. Printed Circuit VTVM Kit. Net only...... $24.95 
Model F-126. Hi-Voltage Probe; extends DC range to 50,000 Volts. 
NER Sg IS eae Poia a. 6 Gi 6 o6 0:60 mc rote # Srenolere Mies eierape Oren acatetmaiod $4.75 


— F-127. Hi-Frequency Probe; extends AC range to we me. 
et 3. 


knight-kit 
TUBE TESTER KIT 
An Outstanding Value 
Model F-143 


$99” 


Portable 
Model 


‘ “ “Counter 
Model 


Expertly designed, up-to-date, ideal for the laboratory or service 
shop. Remarkably low priced, yet it offers high accuracy, top versa- 
tility and convenience. Illuminated roll chart lists over 700 tube 
types. Features provision for testing 600-ma tubes; roll-chart in- 
cludes data for all popular series-string types. Tests 4, 5, 6 and 
7-pin large, regular and miniature types, octals, loctals, 9-pin mini- 
atures and pilot lamps. Tests for open, short, leakage, heater con- 
tinuity and quality (by amount of cathode emission). 414” square 
meter with clear ‘““GOOD—?—REPLACE” scale. With line-voltage 
indicator and line-adjust control. Choice of 14 filament voltages 
from .63 to 117 volts. Blank socket for future type tubes. Universal- 
type selector switches for any combination of pin connections. 
Single-unit, 10-lever function switch simplifies assembly. Complete 
kit, ready for easy assembly. Shpg. wt., 14 Ibs. 

Model F-143. Counter Model Tube Tester Kit. Net only $29.75 
Model F-142. As above, but with carrying case. Net only. . . $34.75 
Model F-141. TV Picture Tube Adapter for above. Net only. $3.75 


Substitution Boxes. Additional test instrument oR 
appear on the next page, followed by famou 
Hobbyist, Ham and Hi-Fi KNIGHT-KITS. 


N NEWS 


Orde O a ee a 


March, 1956 


EASY PAYMENT TERMS: If your t 


take advantage of our 
months to pay. Write for application form. 


otal kit order comes to over $45, 


liberal Time Payment Plan—only 10% down, 12 full 
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ALLIED knight-kits.. top quality 


: knight-kit IN-CIRCUIT 
CAPACITOR CHECKER KIT 


FAMOUS knight-kits FOR HOBBYISTS 
'SPACE-SPANNER” RECEIVER KIT 


Model $-243 Featuring Bandswitching for Thrilling Short 
Wave and Broadcast Reception. All-new 2- 
$13% band receiver—easy to build—a great 


SAVE UP 
TO 


70% 


Model F-119 


value! Pulls in thrilling short wave in- 

cluding amateur, aircraft, police and 
marine radio (6 to 17 mc), and standard broadcast 
Features special ay sensitive regenerative cir- 
cuit. Has 4” PM speaker and beam-power output 
tube for plenty of vol Kit incl calibrated 
panel, punched chassis, all parts and tubes, detailed 
instructions (less wire and solder). 7 x 104 x 6”; for 


s] 1° 110-120 v. 50-60 cycles AC or DC. Shpg. wt., 4% lbs. 
Model $-243. “‘Space-Spanner” Kit. 
Net Only (less cabinet )..........-+++.- $13.95 
SUPE R-V ALUE $-247. Matching cabinet for above.......... $2.85 
sileteeiae ddan GEIGER COUNTER KIT 5 
. rs while e s * ° 
the circuit! Saves time and a Super-sensitive Uranium Locator and Radio- Mode! S-242 Mod 
a button and the “magic eye” instantly shows activity Detector. Get started in uranium 
opens and shorts. Checks practically any by- prospecting now with this extremely sen- $ 95 
» blocking, coupling and filter capacitors sitive instrument—comparable to costly 
‘or opens or shorts. Tests for opens can be equipment, yet easy to build at only a s $ 
made on any capacitor of 20 mmf or greater fraction of the price. Just turn it on, flip the high-voltage 
even when capacitor is in parallel with resist- switch and listen to the clicks in the headphone when 
ance as low as 50 ohms. Tests for opens on ou hit a radioactive source. Uses low-cost long-life niin 
any capacitor up to 2000 mfd, even when tteries. Kit includes all parts, tubes, carrying case high- 
shunted by as low as 20 ohms. Housed in pro- with shoulder strap, 2244 and 1% v. batteries, head- nl 
fessionally styled case, sturdy steel in blue phone, AEC prospecting booklet, radioactive sample Fea 
— finish with gray control panel. Com- and complete assembly instructions. Shpg. wt., pinta 
red kit, ready for easy assembly. Shpg. wt., . $1 5. 95 ohms 
Me 2 ; Model $-242. Geiger Counter Kit. Net only... fe clean, 
a Capacitor Checker Kit. $11 65 take-c 
+e Kako Dione th 
FAMOUS 10-IN-1 LAB KIT interk 
239 
Model S-265 Build Any One of 10 Fascinating Projects. as. | 
4 5 a _ _ to build. — Jacks 
a sensitive Broadcast Receiver; Ampli- t 
Kknight-kit $] ? fier (for phono or mike); Wireless Phono cag! 
Oscillator; Home “Broadcast Station”; cycle / 
vO M KIT Code Practice Oscillator; Capacity-Operated Relay $X-25 
* ed one of four — te ——. fait es “25% 
cludes mounting board, special “‘safety desi a 
1000 Ohms/ Volt low voltage power transformer, tubes, all parts, 
microphone, 12-page builder’s manual (less wire 
-_ —- For 110-120 v. 50-60 cycles AC. Shpg. 
wt., a 
Model F-128 Model $-265. ‘'10-in-1” Kit. Net only..... 912.45 
$] 4 PORTABLE RADIO KIT 
Powerful 3-Way Operation. Top-quality, Model S-730 
Exceptional portable AM receiver for AC, DC or bat- 
oe — accuracy and versatility at amaz- tery operation. Tunes full broadcast $ 75 
4 = cost. Ideal for service shop, lab and band, 535-1650 ke. Features sensitive Compl 
amen sai ge Uses 414” meter (400 microamp superhetcircuit; 5” PM dynamicspeaker; Ce mple 
co ee ) with se te scales for AC volt- built-in loop-stick antenna; automatic volume con- pen Sts 
oe 2 mae wed DC voltage and current, deci- trol; handsome carrying case. Complete with all parts, out elicl 
oe eer gee 38 ranges include: AC, DC tubes and easy-to-follow instructions (less wire, sol- ps te a 
(1000 om volts, 0-1-5-10-50-100-500-5000 der and batteries). For 110-120 v., 50-60 cycle AC, 15 iit 
1000-100, 060 ok sensitivity); Resistance, DC, or batteries. Shpg. wt., 6 lbs. — an 
AC or DC, 0-1-10-100 ma and O- Saapee ene Model $-730. Portable Radio Kit. Net only. $18.75 qaere 
bels, —20 to +69 in 6 ranges U, ees 15° a $-651. Battery Kit for above. Net.... .... . . $2.40 mitter, | 
25 seal goons 9 function switch and contacts 
~pos e switch. +t wi 
bakelite case, battery and toot lente ae Model $-765 TRANSISTOR RADIO KIT Comple 
a - . Ww 
Model F-128. 1, Printed Wiring—Works From Flashlight Cell. Experiment with Model S- 
VOM Kit. | et aa volt $14 25 $395 the marvel of transistors in this printed-circuit radio. No vias 
iia es be tubes—no crystal! Small enough to fit in the palm of the 


hand—yet it provides powerful — over the com- 
plete AM broadcast band. Operates from single flashlight 
cell. For use with headphones. Printed circuit eliminates 
wiring—just assemble and solder a few connections! Sup- 
plied complete with all parts, hardware, battery, and easy- 
to-follow instructions. Less solder, antenna and headphone. 


EASY PAYMENT TERMS: 


if your total kit order comes to over 5 

eee “~ our nny Time foo 
% down, 12 full month 

for application form. eee 


Shpg. wt., 8 oz. 
Model S-765. Transistor Radio Kit. Net only .. ... $3.95 


BUY WITH CONFIDENCE - BUILD WITH CONFIDENCE RECEIVER KIT ACCESSORIES 


¢ Advanced Electronic Design e Premium Quality Components —~ § Net.........--- sees : : : 
¢ Precision Quality Performance ¢ Crystal-Clear Instruction Manuals —— -™ ” — — = mae 
¢ Professional Streamlined Styling ¢ “Step-and-Chek" Building Method 


BUY DIRECT © YOU SAVE MORE e YOU GET MORE FOR YOUR KIT DOLLAR 


All Prices Net F.O.B. Chicago 


Order from A a Se a D> RA |) C3 100 N. WESTERN AVE:, CHICAGO 80, ILL. 
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LOW-COST HAM GEAR } 


knight-kit 
50 WATT CW TRANSMITTER KIT 


Model SX-255 
4 2 versatile, it is the perfect low-power 
rig for the beginning Novice or sea- 
soned veteran. Features: 50 watts input to 807 final; 
a ng 6AG7 modified-Pierce oscillator takes 
crystal or VFO without circuit changes; bandswitching 
coverage of 80, 40, 20, 15, 11- 10. meters; pi-section an- 
tenna output mat line i from 50 to 1200 
ohms—permits use with any type of antenna. Crisp, 
clean, cathode keying of oscillator and final. Power 
take-off plug supplies: filament and B-plus voltages for 
other equipment. Copper-finished chassis and cabinet 
interior, filtering, shielding, bypassing, and coaxial SO- 
239 antenna connector provide excellent TVI suppres- 
sion. Meter reads either plate or grid current of final. 
Jacks for VFO, crystal, and key. Supplied with all parts, 
tubes and step-by-step instructions. Less crystal and 
key. Size, 8% x 1144 x 8%”. For 110-120 volts, 50-60 
cycle AC. Shpg. wt., 18 lbs. $42 50 
$X-255. 50-Watt Transmitter Kit. Net x ° 


Built-in Pi-Type Antenna Coupler 
Check the features packed into this 
new transmitter kit and you’ll see 
why it’s one of the greatest Amateur 
values ever offered. Compact and 


knight-kit 
SELF-POWERED 
VFO KIT 


Model S-725 


$ 97° 


Complete with built-in power ct ager Careful design 
and voltage regulation assure high stability. Excellent 
oscillator keying characteristic for fast break-in with- 
out clicks or chirps. Full TVI suppression. Has plenty 
of bandspread: separate calibrated scales for 80, 40, 20, 
15,11and 10 meters; vernier drive mechanism. 2- ‘chassis 
construction keeps. heat from frequency determining 
circuits. Output cable plugs into crystal socket of trans- 
mitter. Output on 80 and 40 meters. With Spot-Off- 
Transmit switch for “no swish” tuning. Extra switch 
contacts for operating relays and other equipment. 
Complete kit for easy assembly. 

$27.50 


Shpg. wt., 8 lbs. 
Model $-725. Self-Powered VFO Kit. Net... . 


knight-kit 
CODE PRACTICE 
OSCILLATOR KIT 


Model S-239 
Powered by Flash- 


sh? light Battery 


An ideal new code practice oscillator. Uses transistor 
circuit. Extremely low current consumption—powered 
by single penlight battery. Provides crisp, clear tone 
(400 to 600 cps). Has input jack for earphone; screw- 
t terminal strip for key. In compact bakelite case 
(2% x 3% x 114”) with di panel. Com- 
plete with all parts, battery and easy- wie follow in- 
structions. Shpg. wt., 1 lb. $4 95 
Model $-239, Code Practice Oscillator Kit ....7 ** 
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Easiest-to-Build Electronic Equipment in Kit Form 


BUILD-YOUR-OWN 
HIGH FIDELITY knight-kits 


knight-kit 
BASIC 25-WATT 
LINEAR-DELUXE 
HI-Fl AMPLIFIER KIT 


Model S-755 


sA]5 


Custom Quality 
Williamson-type Circuit 


Printed Circuit Wiring 
Chrome-Plated Chassis 


Designed to satisfy the most critical listener. Intended for use with tuners incorporating 
built-in preamp or with separate preamp. Uses latest Williamson-type circuit. Has potted, 
matched transformers. Output: Maximum, 45 watts; rated, 25 watts. Frequency response 
+0.5 db, 10 to 120,000 cps, measured at 20 watts. Harmonic distortion is only 0.15% right up 
to 30 watts. Intermodulation is only 0.27% at 17 watts and only 1% at 20 watts, using 60 c 
and 7 ke, 1:4 ratio. Hum level is 85 db below rated output. Output impedance, ry 8, 16 to 
Uses two 12AU7’s, two 5881’s, and a 5V4. Printed circuit is utilized in voltage amplifier and 
phase inverter stages. Has output tube balancing control, variable damping control, and on- 
off switch. Handsome chrome-plated chassis, 14” x 9” x 2”. Overall height, 7”. Complete with 
all parts, tubes and construction manual (less wire and solder). Shpg. wt., 27 Ibs. $4] 50 
Model $-755. Basic 25 watt Hi-Fi Linear-Deluxe Amplifier Kit. Net......... 

Model $-706. Knight Preamplifier-Equalizer. Ideal for use with — amplifier. Provides 5 
selectable inputs. Completely wired—ready to use. Net. .. $ 36.95 


knight-kit 
20-WatTT HI-Fi AMPLIFIER KIT 
Model S-750 


True hi-fi for less! Re- 
75 sponse, +1 db, 20 to 
$ 20,000 cps at 20 watts. 


Distortion, 1% at 20 


knight-kit 
10-WATT HI-Fil AMPLIFIER KIT 
Model S-234 Famous for wide re- 
sponse and smooth re- 
. 95 | ay ge at low cost. 
Only 0.5 volt drives am- 
plifier to full output. Re- 
nse: + 1 db, 30-20,000 cps at 10 watts. 
leasesis distortion jess than 0. 5% at 10 
watts. Intermodulation is less than 1.5% 
at full output. Controls: On-off-volume, 
bass, treble. Input for crystal phono or 
tuner. Chassis punched to take preamp 
kit for magnetic cartridges. Matches 8 
ohm speakers. Shpg. wt., 14 lbs. Complete 
kit (less wire and solder). $20 95 
Model $-234. Amplifier Kit. Net. ° 
ge $-235. apace ee ” above. 


ALLIED 


watts. Hum and noise 
level: Tuner input, 90 db below 20 watts; 
magnetic phono, 72 db below 20 watts. 
Sensitivity: Tuner input, 0.6 volt for 20 
watts output; magnetic phono, .007 volts. 
4 inputs: Magnetic phono, microphone, 
crystal phono or recorder, and tuner. Con- 
trols: Bass, Treble, Volume, Selector with 
compensation positions for 78 and LP 
records. Chrome-plated chassis. Wt., 23 
lbs. Complete kit (less wire and solder). 
Model $-750. 20-Watt Hi-Fi 

Amplifier Kit. Net.. ........ $34.7 5 
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Eutrything in Electronica from One Koliahle Source 


Allied Radio Corp., Dept. 1-C-6, 


100 N. Western Ave., Chicago 80, Ill. 


Ship me the following KNIGHT-KITS: 


Quantity 


Description 


Model No. Price 


$...... enclosed. For parcel post include postage (express is shipped collect). 
(LJ Send FREE 324-Page ALLIED Catalog listing the complete Knight-Kit line. 


Name 


Address 


City 


State 


Zone 
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Have you had the 


Chassis Touching 


JITTERS 
Lately ? 


) 


i ae 


Adjust -A-Yott 
LR-5 VARIABLE TRANSFORMER 


with «isolated primary winding lets you 
service any TV or radio set made with- 
out a chance of a “bite” no more 
chassis touching jitters. 


$29.50 


Delivery from stock of 
your favorite jobber. 


This husky % KVA electro-statically 


shielded unit is “Must” test equipment | 


for thousands of service men. Intermit- 
tent operating TV or radio sets are 
checked by dropping line voltage to 105 


V or lower to detect a faulty oscillator. | 
Also used to cook a set at 130-140 V to | 
break down intermittent part. On any | 


application where either isolation or a 
variable transformer is needed Adjust- 
A-Volt will do the job. Black wrinkle 
finish, jeweled pilot light and convenient 
fuse. Write for new 18-page catalog 
listing all types and sizes. 


STANDARD 
ELECTRICAL PRODUCTS CO. 


2238 E. THIRD ST. * DAYTON, OHIO 


A New FM Tuner 


Over-all view of FM-3 tuner. 
Cabinet measures 12-9/16” x 352” x 57”. 


Details on the latest addition to Heath's line of 
broadcast gear—a compact FM-3 88-108 mc. tuner. 


N RESPONSE to customer demand, 

Heath Company, Benton Harbor, 
Michigan has recently introduced an 
assemble-it-yourself FM tuner which 
retails for $24.50 (with cabinet) as the 
FM-3. 

The construction of this kit is simple 
but time-consuming. Your editors were 
fortunate in witnessing the assembly 
of the kit by a complete novice with no 
previous electronic experience. The 
construction details supplied with the 
kit were followed and the tuner 
worked on the first try. 

The tuner covers the entire FM band 
from 88 to 108 mc. The circuit incor- 
porates seven tubes. This is a ratio 
detector type of FM circuit which is 
simple and inexpensive to build and 
easy to align. This circuitry is capable 
of good performance and has the ad- 
vantage of being self-AM limiting, 
eliminating the need for two limiter 
stages. 

The only disadvantage of the ratio 
detector is that the audio output is de- 
pendent on signal strength to some ex- 


tent. It is for this reason that a volume 
control is used on the tuner. The a.g.c. 
voltage taken from the detector to the 
r.f. amplifier helps to even out the re- 
sponse to weak and strong signals so 
that variations are not very noticeable 
except in the case of extremely weak 
stations. 

Sensitivity of the tuner is such that 
it will operate satisfactorily with an 
indoor antenna made of 300 ohm twin- 
lead if reasonable signal strength is 
prevalent in the area. For fringe per- 
formance, an outdoor antenna must be 
used. 

Although all of the tuned circuits 
are pre-aligned, some adjustment may 
have to be made. An AM signal gen- 
erator and a v.t.v.m. can be used suc- 
cessfully; however, it would be advis- 
able to use an FM sweep generator and 
scope if such equipment is available. 
If this type of test equipment is not 
accessible, your local radio service shop 
will undoubtedly perform the final 
alignment job for you at a nominal 
cost. —30- 


Complete schematic diagram of the Heath FM-3 tuner which comes in kit form. 
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how long would it take you to solve this service problem? 


| SYMPTOM: 


Loss of horizontal hold. Hold 
control will not pull the pic- 
ture into synchronization. 
Sound is normal. 


volume 

he = There’s no telling how long it might take to solve this 

gf vdagies problem with hit-or-miss methods—it’s been known to take hours. With a 

sree PHOTOFACT Folder by your side, the job takes just minutes. Here’s why: 

ly weak 

eo wOeO AMP = In just seconds, you locate the tubes most likely to cause this 

with on we symptom by referring to the Tube Placement Chart * and Tube 

m twin- wo RECT coca 50087) Failure Check Chart* you’ll always find in the same place in 

ngth is hfe Manoir each PHOTOFACT Folder. 

nge per- 

mapas we In this case the trouble wasn’t caused by tube failure, so... 

oy oar perone E In just seconds you refer to the Horizontal Circuit on the 

nal gen- a @esn7cra a Standard Notation Schematic* featured exclusively in all 

sed suc- | Ol wZy “a _ lf PHOTOFACT Folders. Circuits are always laid out in the same 

e advis. m3 oP © hae ” ele" uniform manner. The Horizontal Circuit is always located in 

valet. rz “STOR the lower center of the schematic. In a matter of minutes you 

t is not iy "nea. eonmon er 4 check waveforms and voltages—they’re right on the schematic. 

‘ice shop mf | oe ha? 1 ® And in those same few minutes you find the answer to the 

ee sae] oe @ ae as problem in this case history. The waveform at W17 and the 
_an hy |@ voltage reading at Pin 4 show a leaky coupling capacitor C78. 

™ oomennaill = Yes, you have your answer in just minutes! 
— er | ere 2 And PHOTOFACT, through its accurate Parts Listings*, instantly 


RCP10M4472M $14700 D6-47 . A ° 
RCP1OM2473M | BPD-05 | DF-50 gives you a choice of the proper replacement required to accom- 


47X543 1464-0047 : : P 
RCM20B3913 1469-00039 | p6-39 plish the repair. You save even more time! 
RCP10M4104M P488N-1 DF-l 

47X570 1469200033. | 


he From start to finish, you solve your service problems 
| in just minutes...you service more sets and earn more daily 
| with PHOTOFACT by your side! 


*One of 32 features found exclusively in 
PHOTOFACT—the world's finest service data 


MONEY BACK ess 
GUARANTEE! free eect | HOWARD W. SAMS & CO., INC. | 


iW I 
<li Howard W. Sams & Co., Inc. 
Got a tough repair? Try this—at Howard W. Sams’ 1 : 
own risk: see your Parts Distributor and buy the Send for Sams' INDEX TO 2203 E. 46th St., Indianapolis 5, Ind. 
proper PHOTOFACT Folder Set covering the re- PHOTOFACT FOLDERS— 
ceiver. Then use it on the actual repair. If PHOTO- your guide to virtually any | © Send FREE Index to PHOTOFACT Folders 
FACT doesn't save you time, doesn't make the job receiver model ever to come | 0 Iam a Service Technician 
easier and more profitable for you, Howard W. into your shop; helps you 
Sams wants you to return the complete Folder Set locate the proper PHOTO- | Name 
direct to him and he'll refund your purchase price FACT Folder you need to 
promptly. GET THE PROOF FOR YOURSELF— solve any service problem | Address 
TRY PHOTOFACT NOW! on any model. You'll want 
this valuable reference | City Zone State. 
guide. Send coupon now. ss Cc i la ei il ca maa vel 
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By JESSE DINES* 
Ram Electronics Sales Co. 


You've probably run into at least one of the problems 


mentioned here; these answers may help avoid others. 


T SEEMS that the horizontal sweep 
system presents the technician with 

more service headaches than any 
other section of the TV receiver. Some 
of the most common problems pertain- 
ing to this system are stated in this 
article in the form of questions. The 
answers are based upon practical first- 
hand knowledge of most types of sweep 
systems. 

Some of the questions deal with 
making circuit changes in the sweep 
system. Before any of these changes 
can be made, a milliammeter must be 
connected in series with the horizontal 
output tube cathode or, if this tube has 
a cathode resistor, then the voltage 
across it is measured and the current 
is calculated by using Ohm’s Law. Cir- 
cuit changes should result in a current 
change of not more than 10 to 15 per- 
cent, if horizontal output tube and/or 
flyback transformer damage is to be 
avoided. In the majority of cases, the 
normal current is less than 100 milli- 
amperes. 

Q@—What procedure should be used 
to troubleshoot the flyback system? 

A—(1) Try to pinpoint the trouble 
to the flyback system by raster or pic- 
ture analysis. Certain defects such as 
“blooming,” trapezoidal patterns, bow- 
tie pattern, “ringing,” vertical line, and 


excessive or insufficient raster width 
are often sweep troubles. Other 
troubles, such as no or dim raster, 
horizontal nonlinearity, and horizontal 
foldover, are usually found here. Still 
other faults, such as loss of horizontal 
and/or vertical syne and audio distor- 
tion, are found here in rare instances. 

(2) If the sweep system is suspected, 
substitute a new horizontal oscillator, 
horizontal output, damper, or high- 
voltage rectifier tube. Very often, sev- 
eral (or all) tubes have to be replaced 
when an interrelated trouble exists, 
such as loss of boost voltage. 

(3) See if overheating, smoking, arc- 
ing, or corona exists; check the asso- 
ciated component parts. 

(4) Check for abnormalities by 
measuring all of the “B+’’, boost, bias, 
screen, cathode, and heater voltages. 
Also measure the horizontal output 
tube cathode current to see if it is ex- 
cessive (generally, more than 100 milli- 
amperes). 

(5) Check for open windings in the 
flyback, yoke, and width-linearity in- 
ductive components. Note that a few 
shorted turns will not be indicated 
when using an ohmmeter. When an in- 


*Author of “Servicing TV Sweep Systems,” 
Howard W. Sams & Co. 


Fig. 1. Typical horizontal 
sweep system. The insertion 
of C, will widen the raster. 
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ductive component is suspected of be- 
ing shorted, use the substitution meth- 
od to determine whether or not it is 
faulty. 

(6) Use standard troubleshooting 
procedures to pinpoint the trouble. 

Q—How may raster width be al- 
tered? 

A—tThe following gives the methods 
used to increase raster width (refer to 
Fig. 1); in general, use the opposite 
procedure to decrease the width: 

(1) Use a width coil with a higher 
inductance rating than that of the 
original; a larger inductance has more 
impedance, decreasing the power that 
the coil absorbs from the remainder 
of the flyback circuit. Connect the 
width coil across those taps of the fly- 
back transformer secondary which 
have the fewest turns of wire (indi- 
cated by a d.c. resistance reading). 
Shunt the coil (or any other two taps 
of the flyback transformer secondary, 
such as those across which the yoke is 
connected) with a capacitor (C,) which 
has a value of from .0001 to .002 ufd. 
(1000-volts); the higher the capaci- 
tance value, the greater the picture 
width. Remove the width coil entirely 
to obtain excessive width. 

(2) Increase the drive voltage to the 
horizontal output tube by doing the 
following: Reset the horizontal drive 
control C2. Increase the plate voltage 
to the horizontal oscillator tube by re- 
ducing the ohmic value of its plate load 
resistor, R:, and/or feeding the boost 
(instead of “B+”) voltage to its plate. 
Increase the capacitance value of the 
wave-shaping capacitor in the plate 
circuit (if there is one). Increase the 
value of the coupling capacitor, C,, 
which connects the oscillator to the 
horizontal output tube. 

(3) Reduce the horizontal output 
tube bias by decreasing or removing 
R,, the cathode resistor (if one exists). 
Increase the horizontal output tube 
screen voltage by reducing the value 
of the screen grid resistor, R:. 

(4) Replace the low-voltage rectifier, 
high-voltage rectifier, and horizontal 
output tubes with ones which have a 
greater efficiency. Increase the “B+” 
voltage fed to the flyback system by 
reducing the value of the series drop- 
ping resistors in the “B+” line. 

Q@—How may the high-voltage out- 
put of the flyback system be altered? 

A—Insufficient high voltage usually 
results in picture “blooming” (a pic- 
ture with excessive height and width, 
accompanied by poor brightness and 
focusing). Excessive high-voltage re- 
sults in a smaller but brighter picture 
and is usually accompanied by corona. 
The following indicates the methods 
used to increase the high voltage; in 
general, use the opposite procedures to 
decrease the high voltage. 

(1) Insert a 500-upfd. 20 kilovolt 
filter capacitor (if one is not already 
employed) from the high-voltage recti- 
fier tube filament to ground. Still more 
high voltage can be obtained if the 
grounded side is connected instead to 
a “B+” point (such as the damper 
tube plate). The latter may also be 
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done to a filter capacitor if it is al- 
ready in the circuit. Two 500-z#fd. 
filter capacitors may be used, sepa- 
rated by a series-dropping resistor of 
about 1 megohm, to increase the high 
voltage still more, as shown in Fig. 2. 

(2) Increase the high-voltage recti- 
fier filament voltage by adding another 
turn of wire to the filament winding, 
or by eliminating the series filament 
resistor, R,. Note that 1.25 volts is the 
maximum permissible filament voltage 
for the 1B3 and 1X2 tube types. 

(3) Decrease the size of the hori- 
zontal output tube screen and cathode 
resistors, R; and R2, and increase the 
“B+” voltage to the horizontal oscil- 
lator stage. Note that. these methods 
may also result in a decrease in raster 
width. 

Although the opposite of these pro- 
cedures will result in a decrease of 
high voltage, one very effective way of 
doing the latter is to shunt the damper 
tube with a 10,000 to 50,000 ohm, 10 
watt resistor. 

Q@—What causes a corona discharge ? 
How can it be eliminated? 

A—Corona may be heard (as a “siz- 
zling” or “popping” sound), smelled 
(as ozone gas), or seen (as blue-green 
flashes). If it is heard or smelled, but 
cannot be seen, simply raise the a.c. 
line voltage or increase the drive to 
the horizontal output stage. If per- 
mitted to remain, corona will result in 
permanent flyback transformer dam- 
age. 

Corona is caused by the accumula- 
tion of high-voltage energy at a sharp- 
edged metallic point such as a piece 
of solder or a terminal lug. This energy 
comes from high-voltage leakage due 
to dust or moisture. Sometimes im- 
proper lead dress between a high-volt- 
age lead and a chassis or low-voltage 
point will cause corona. 

To eliminate corona, remove or 
round off all sharp-edged metallic 
points in the vicinity of high-voltage 
circuits by filing or cutting. A corona 
ring may be substituted for a connec- 
tion. Spray anti-corona dope (or an 
acrylic compound) around the corona 
area. Clean the high-voltage compart- 
ment area carefully with a rag or air- 
hose, being sure not to disturb the 
lead dress. 

Q—How can horizontal linearity be 
altered? 

A—(1) Use a linearity coil, LZ. in 
Fig. 3, with a lower inductance range. 
Inasmuch as such a coil does less filter- 
ing, a greater ripple voltage appears 
at the horizontal output tube plate; 
this has a greater effect on the instan- 
taneous plate voltage and, in turn, the 
horizontal linearity. The disadvantage 
of this method is that the linearity ad- 
justment becomes more critical. 

(2) Reduce the capacitor, C2, con- 
nected at the junction of the linearity 
coil and the flyback transformer to 
about one-fourth of the value found in 
the circuit. 

(3) Connect the damper plate (or 
cathode, in the autotransformer-type 
flyback circuit) to a different terminal 
on the flyback secondary. A higher- 
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potential point compresses the left side 
of the picture, whereas a lower-poten- 
tial point stretches the left side. This 
method may, however, cause “ringing” 
or horizontal foldover. 

(4) Use a higher inductance width 
coil to stretch the right side of the 
picture. 

Q@—How should the flyback trans- 
former filament winding(s) be con- 
nected in a replacement transformer? 

A—tThe replacement transformer 
should have the same number of high- 
voltage rectifier filament windings and 
turns as the original one. To add turns 
to a filament lead, remove it, wrap it 
around the core to produce the re- 
quired number of turns, tighten the 
lead, and secure it in place by taping 
it near the core, as shown in Fig. 4. 
If the original transformer incorpo- 
rates a filament series-dropping resis- 
tor, be sure to insert the same value 
resistor in the filament winding of the 
replacement transformer. 

After the high-voltage rectifier fila- 
ment lead is secured, measure the fila- 
ment voltage. It should be about 1 volt 
a.c.; 1.25 volts is the maximum permis- 
sible value. If there is less than one 
volt, remove the series-dropping resis- 
tor, if one exists; tighten the coupling 
between the filament winding and the 
core; and, if necessary, add one or 
more turns. If the filament voltage is 
greater than 1.25 volts, insert a series 
filament resistor. Such values as 2.2, 
3.3, 3.9, or 43 ohms (4% watt, 10%) 
may be used. 

Q—What causes flyback transformer 
“singing” and how can it be elimi- 
nated ? 

A—Flyback transformer “singing” is 
a high-pitched whistle, occurring at 
15,750 cps, which may be objectionable 
to those who can hear it. It is an in- 
herent mechanical resonant condition, 
where the core is usually the vibrating 
medium. A loose lead connected to the 
flyback transformer, or a turn of wire 
on the transformer itself, may also be 
responsible for this condition. To elimi- 
nate this condition, all leads must be 
tightened and, if necessary, redressed. 
Re-adjust the drive, width, and hori- 
zontal linearity controls. Tighten the 
screws or bolts which hold the core to 
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Fig. 3. Partial schematic diagram of 
a typical sweep circuit. Methods for 
obtaining more control of the horizon- 
tal linearity of such a circuit and sim- 
ilar ones are explained in the text. 
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Fig. 4. Typical flyback transformer with 
a single high-voltage rectifier filament 
winding on the core at the lower right. 


the terminal board and mounting 
bracket; extreme care must be exer- 
cised not to crack the core or terminal 
board. Apply a carbon compound or 
insulating wax between the core and 
bracket, and core and terminal board. 
Mount the flyback transformer more 
securely to the chassis by inserting 
rubber cushioning between the trans- 
former and the chassis and by tighten- 
ing the mounting screws as much as 
possible. 


Fig. 2. The text explains 
how to increase the high 
voltage output of this circuit. 
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Streamlined 


TUBE TESTER 


7, Octal, Lockin, | The Model TV-11 does not use any com- 


ec Now ah 


New Model TV-I1 


% Tests all tubes including 4, 5, 6, 


Peanut, Bantam, Hearing ‘Aid, Thyratron, Minia- bination type sockets. Instead individual 
tures, Sub-Miniatures, Novals, Sub- -minars, Prox- sockets are used for each type of tube. 
imity fuse types, etc. Thus it is impossible to —— a tube by 
*% Uses the new self-cleaning Lever Action inserting it in the wrong soc 

Switches for individual element testing. Be- * Free-moving built-in roll chert provides 


cause all elements are numbered according complete data for all tubes. 


to pin-number in the RMA base-numbering % Newly designed Line Voltage Control com- 
system, the user can instantl y identify pensates for variation of any co Voltage 
which element is under test. Tubes hav- between 105 Volts and 130 Volts. 

ing tapped filaments and tubes with & NOISE TEST: Phono-jack on front panel 
filaments terminating in more than one for plugging in either phones or external 
oo are truly tested with the Model amplifier will detect microphonic tubes 
11 as any of the pins may be placed or noise due to faulty elements and loose 

in the neutral position when necessary. internal connections. 


EXTRA SERVICE — The Model TV-I! may be used as an extremely sensitive Con- 
denser Leakage Checker. A relaxation type oscillator incorporated in this model 
will detect leakages even when the frequency is one per minute. 
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New Model TV- 40 


CRT. TUBE TESTER 


e Tests all magnetically deflected tubes ... © Acomplete picture tube tester for little more than 
in the set . . . out of the set... in the carton!! the price of a “‘make-shift” adapter !! 


The a, eo . og epee d et = SPECIFICATIONS 

contained, including built-in power supply, ests ically deflected picture tube 
picture tubes in the only practical way to efficiently — ome hers tomes. _* tor 
test such tubes; that is by the use of a separate quality by the well established emission 
instrument which is designed exclusively to test the method. All readings on “Good-Bad’’ scale. 
ever increasing number of picture tubes! e Tests for inter-element shorts and leakages 


up to 5 megohms. e Test for open elements. 
Model TV-40 comes absolutely com- 
Errssad cocmtied, waahied tabethe $ 
cone. Only d 85 
mesonsttt fi] | 
20,000 OHMS PER VOLT wl 


this type. Read and compare features and specifications below! 


SPECIFICATIONS 


8 D.C. VOLTAGE RANGES (At a sensitivity of R.F. SIGNAL TRACER SERVICE: Enables following the 
20,000 Ohms per ~ bed to 15/75/150/300/750/ R.F. signal from the antenna to speaker of any radio 
1500/7500/30 000 Vol or TV receiver and using that signal as a basis of 
7 A.C. VOLT AGE RANGES: | (At a sensitivity of 5,000 measurement to first isolate the faulty stage and 
— A Volt) 0 to 15/75/150/300/750/1500/ finally the component or circuit condition causing the 


trouble. 
3 RESISTANCE RANGES: 0 to 2,000/200,000 Ohms, AUDIO SIGNAL TRACER SERVICE: Functions in the 
0-20 Mego! same manner as the R.F. Signal Tracing service speci- 
: capacity RANGES: -00025 Mfd. to 30 Mfd. fied above except that it is 
D.C. CURRENT GES: 0-75 Microamperes, Oto used for the location of 
5 5/75/750 Saiieouen 0 to 15 Amperes. cause of trouble in all audio 


cates 3 DECIBEL RANGES:—6 db to + 58 db. and amplifier systems. 
Model TV-60 comes complete with book of instruc- % 
FEATURES tions; pair of standard test leads; high-voltage 
; . gece: detachable line cord; R.F. Signal Tracer hed 


* Giant recessed 64/2 inch 40 Microampere meter with robe and Audio Signal Tracer Probe. Pliofilm bag 
mirrored scale. for all above accessories is also included. Price 
% Built-in Isolation Transformer. complete. Nothing else to buy. ONLY 


% Use of the latest type printed circuit and 1% multl- 
pliers assure unchanging accurate readings. 


EXAMINE BEFORE YOU BUY! 


Pest srrnovat ronm on uext race 4 
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UPER-METER posal 
corer 


SPECIFICATIONS 
0.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/ ADDED FEATURE: 


0 Vol 
A.c. Motes to 15/30/150/300/1,500/3,000' Built-in ISOLATION TRANSFORMER reduces poss 
Volts sibility of burning out m 
OUTPUT VOLTS: 0 to 15/30/150/300/1,500/ ” pbk enon ar kiana 


D. CURRENT: - to 1.5/15/150 Ma. 0 to The Model 670-A comes housed, in a rugged 


crackle-finished steel cabinet complete with 
test leads and operating instructions. 


mper 

RESISTANCE, 0 to 1,000/100,000 Ohms 0 to 
10 pegs 

CAPACI 001 to 1 Mfd. 1 to 50 Mfd. (Good- 
nF nema for checking quality of electrolytic 
condense 

REACTANCE: 50 to 2,500 Ohms 2,500 Ohms 
to 2.5 Megohms 

—— -15 to 7 Henries 7 to 7,000 


Hen 
Decinecs: —6 to +18 +14 to +38 +34 to 


The new 
Model TV-50 


A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 
A.M. Radio « F.M. Radio « Amplifiers * Black and White TV « Color TV 


R. F. SIGNAL GENERATOR: Provides complete coverage for A.M. and F.M. alignment. 
Generates Radio Frequencies from 100 Kilocycles to 60 Megacycles on funda- 
mentals and from 60 Megacycles to 180 Megacycles on powerful harmonics. ¢ 
VARIABLE AUDIO FREQUENCY GENERATOR: In addition to a fixed 400 cycle sine- 
wave audio, the Genometer provides a variable 300 cycle to 20,000 cycle peaked 
wave audio signal. e BAR GENERATOR: Projects an actual Bar Pattern on any 
TV Receiver Screen. Pattern will consist of 4 to 16 horizontal bars or 7 to 20 
vertical bars. e CROSS HATCH GENERATOR: Genometer will project a cross- 
hatch pattern on any TV picture tube. The pattern will consist of non-shifting 
horizontal and vertical lines interlaced to provide a stable cross-hatch effect. 
© DOT PATTERN GENERATOR (FOR COLOR TV): The Dot Pattern projected on any 
color TV Receiver tube by the Model TV-50 will enable you to adjust for 
proper color convergence. e MARKER GENERATOR: The following markers are 
provided: 189 Ke., 262.5 Ke., 456 Kc., 600 Ke., 1000 Ke., 1400 Kc., 1600 Kc., 

\ i» 


2000 Kc., 2500 Ke., 3579 Ke., 45 Mc., 5 Mc., 10.7 Mc. 9 (3579 ‘Ke. is the 
mene TV-50 comes abso- $ 
y complete with 
wove he 
| Im...” ne f{ 
——s iin iil 


ull! 


we 


color burst frequency.) 
Witiy... 


———————* 


* 


| yp ™ MOSS ELECTRONIC DISTRIBUTING CO., INC. 
NU) Dept. D-216, 3849 Tenth Ave. CD Model TV-60........ Total Price $52.50 ff 
$12.50 vehi 10 days. Balance $8.00 
TRY ANY New York 34, N.Y. monthly for 5 months. ! 
70-A....0--- Total Price $28.40 
of the Instruments on this or - 40 eithin 10 days. ov*Balance $3.50 | 
Please send me the units checked. |! agree to monthly for 6 months, | 
on the facing page, for 10 days pay down payment within 10 days and to pay CO Model TV-11.....-.- Total Price $47.50 | 
the monthly balance as shown. It is under- $11.50 within 10 days. Balance $6.00 | 
before you buy. If completely satis stood there will be no finance, interest or any monthly for 6 months, | 
other charges, provided | send my monthly O MODEL TV-40......Total Price $15.85 
fied then send down payment and pay payments when due. It is further understood $3.5 within, OS eT es I 
balance as indicated on coupon. No that should | fail to make payment when due, 
P — the full unpaid balance shall become imme- o ripe TYAOB. 50 ae Total Cvtee Oi bf ! 
interest or Finance Charges Added! diately due and payable. monthly for 6 months, 
If not completely satisfied return Name | 
unit to ys, no explanation Sidieens 
necessary. 
City Zone State | 
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BEWARE 


OF IMITATIONS 
There Is Only One 
Original DEPENDABLE 

mS hoe 


OISE’’ 
Insist On 


New NO-NOISE 


TUNER sie, 
TONIC |. | 


—. = 3 

Oe, | 

with f 1 
PERMA-FILM | Olsz,, ; 
Cleans, lubri- ij | 


tates, restores 
all tuners in- 
cluding wafer 
type. 


Positively 
won’t change 
or affect ca- } 
pacities, in- ; 
ductance or re- 
sistance. Won’t 
harm insula- 
tions or pre- 
cious metals, nor attack plastics. For 
television, radio and FM. Eliminates 
all noise, oxidation and dirt indefinitely. 


$325 


e 
servicemen 


Non-toxic! Non-inflamma- 
ble! Insures trouble-free 
performance! 

Extra economical because 
a _— amount does the 
job. 


VOLUME CONTROL and 
CONTACT RESTORER 


with PERMA-FILM 


CLEANS! 
LUBRICATES! 
PROTECTS! 


This new, improved product is NOT a 


carbon-tet solution. Still jan 


available in the new 6 oz. 
spray can. Net to servicemen. 
s] 
2 oz. bottle, net to servicemen. 00 


Also available in 8 oz. bottles and quart 
cans. 


At your nearest Distributor! 


Electronic Chemical Corp. 


813 COMMUNIPAW AVENUE 
JERSEY CITY 4, N. J. 


REMOTE SWITCHING CIRCUIT 


By WARNER CLEMENTS 


Details on a safe and simple switching circuit which 
draws no standby power yet is fast-acting when needed. 


ERE’S a familiar problem: You 
want to control a power circuit 
from a distance, using light duty, tem- 
porary, or portable wiring. Perhaps 
the circuit to be controlled draws 
heavy current and you don’t want to 
route that current through the control 
wiring, or perhaps the switching re- 
quired is more complicated than simple 
single-pole, single-throw. In either 
case the use of a relay is indicated. 
The next problem is where to get 
the power to energize the relay. The 
simplest thing to do is to use the power 
line for the purpose, in an arrangement 
like that of Fig. 1. This method is 
popular with hams and hi-fi addicts in 
particular. It certainly does the job. 
The trouble with it is that the full 
energy of the 117 volt line can go any- 
where the control circuit goes. That 
energy is something to be reckoned 
with. It can be delivered to any tiny 
point where something goes wrong at 
the rate of two full horsepower with- 
out even blowing a fuse! So the ar- 
rangement of Fig. 1 is only as safe as 
the control wiring. We shudder to 
think of how many times such wiring 
is tacked to a baseboard or run under 
a carpet and forgotten. A deal like 
this can electrocute your child or burn 
your house down. Moreover in case of 
fire the insurance company may refuse 
to pay off on the grounds that the 
building was wired illegally. 
Electrical wiring codes usually limit 
wiring that is not enclosed in firesafe 
metal or asbestos to that used in cir- 
cuits of 24 volts or less. At that, they 
are perhaps a trifle optimistic. Many 
an automobile fire has started in six 
volt wiring. Fortunately the stepdown 
transformers used to develop the lower 
voltages are not capable of delivering 
enough power to do much harm. For 
the purpose of remote switching a sys- 
tem like that of Fig. 2 can be made to 
conform with wiring codes and com- 
mon sense as well. With this arrange- 
ment you can treat the control circuit 
wiring as roughly as you like and never 
worry about a thing. The transformer 
used here normally remains connected 


Fig. 1. A common type of switching circuit 
which works well but is somewhat danger- 
ous since 117 volts is present in system. 


across the line. Hence it is best to use 
a type especially designed for this sort 
of service in order that the power con- 
sumption on standby will be small. The 
UTC SC-3 is such a type as is the 
“bell” transformer that hardware 
stores sell. 

The circuit of Fig. 3 is suggested as 
an alternative to that of Fig. 2. The 
Fig. 3 arrangement calls for the use 
of three resistors, a capacitor, and a 
grid glow tube at the switching loca- 
tion. These parts cost about the same 
as the transformer they replace. The 
system has the following advantages: 

1. In the transformer system. Fig. 
2, fairly heavy wire is required in the 
control circuit and the possible dis- 
tance to the control point is limited 
by voltage drop in wiring due to the 
relatively high control current re- 
quired at the low operating voltage. 
The relay tube system of Fig. 3, by 
contrast, is practically immune _ to 
series resistance in the control circuit; 
at least until that resistance approach- 
es the megohm region. As a result, 
fine wire may be used and it may be 
run for great distances. Steel wire or 
resistance wire will work as well as 
copper, provided only that it is well 
insulated. With many individual grid 
glow tubes, particularly when they are 
comparatively fresh, it is even pos- 
sible to dispense with the control 
switch and close the circuit through 
the dry skin of one’s hand. For ex- 
ample it is possible to cement a small 
electrode on the handle of a spray gun, 
the gun itself being grounded, so that 
the associated compressor will start 
up automatically whenever the spray 
gun is grasped around the handle. 

2. Ground connections are available 
nearly everywhere so the relay tube 
setup, in most cases, will require only 
one wire in the control circuit. The 
ground need not be a particularly good 
one. There is no need for a ground at 
the relay end; the power company con- 
veniently takes care of that detail. 

3. If properly constructed, the Fig. 
3 arrangement is quite safe. The high 
resistance isolates the control circuit 


Fig. 2. A safer method of controlling re- 
mote operations. It uses a small trans- 
former which draws power continuously. 
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Radar 


Photo-Optics 


Timing 


Telemetry 


Communications 


Data Reduction 


Many attractive bene- 
fits accompany Down- 
Range assignments. 


There is 
immediate opportunity 
with 


RCA 


at the 


MISSILE TEST PROJECT 


... for Instrumentation and 


Communication Technicians 


Enhance your future—investigate our new programs 

in Long Range Missile Test Instrumentation. These 
programs require immediate implementation. They extend 
far into the future and offer unprecedented opportunity. 


AERO e BALLISTIC e SPACE 


You need technical schooling and experience in the 


operation and maintenance of electronic equipment. 


Florida sunshine pro- 
vides an ideal climate 
both for missile testing 
and pleasant living. 


To arrange a prompt personal interview in your locality, write to: 


Mr. H. C. Laur, Technical Employment, Missile Test Project 
RCA Service Co., Inc., P.O. Box 1226, Melbourne, Florida 
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Time 
for 
Replacement? 


SPEAKERS 


We GUARANTEE you speakers that are built to be the finest 
exact replacement speakers. We stand behind each and 
every speaker with a 100% guarantee against any 
mechanical or electrical defects for one full year. 
OXFORD Replacement Speakers undergo a rigid inspection 
to make certain that they are as good or better than the original 
speaker. That’s why more servicemen are switching to OXFORD... 
when it’s time for replacement. 


Illustrated literature is available without obligation. 


OXFORD ELECTRIC CORPORATION 
Distributor Sales Division 
556 West Monroe Street, Chicago 6,Ill. 


in Canada: Atlas Radio Corp., Ltd., Toronto 


Export: Roburn Agencies, New York City 


. . . at better jobbers! 


A A LL A A A A 


is precision instrument originally cost 
10. 3 MC. vertical amplifier. 


input. Voltage calibrated vertical control. New 

— original package. Get this high quality lab 

= d ~piedl test instrument at fraction of 

lormer price! 

Quantity dimited sins ad pie hia pn ers 59.50 
OF SPARE TUBES, including scope tube, 

§5. ‘95 ae ra. 


MINIATURE 
HAND CRANK 


FREE! ©7,, ‘sqvest, 
: jan 


GENERATOR 


é Cc. calibration crystal. Self- 
Vv. 60 cyc. power supply. $19. 95 
CATALOGUE NO. 105 IS OFF THE PRESS! 

Ge ed free copy today 
All items F.O.B. L.A. Prices ig to an without 
aa ees - ope add tax. Send 25% deposit 


} 61s s. as GLASS ELECTRONICS co. 
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Graytume VARI-LOOPSTICK 
List $400 


World’s most sensitive, compact, small radio 
antenna. Replaces inefficient loops. DON’T 
ACCEPT IMITATIONS! Ask for the Vari-Loop- 


stick by name. 
SUPEREX Yonkers, N. Y. 


TV TUNER REPAIRS 
48-HOUR SERVICE 


Defective tuners rebuilt to factory standards. 
New tuner guarantee. Ship prepaid. 


RADIO PRODUCTS CO. 


15-20 122nd Street © College Pt. 56, N. Y. 
We carry a full line of Replacement Tuners for all makes of T.V. 


? 


Load 


pce 
CONTROL ee 


Fig. 3. An improved version of Fig. 2 which 
requires no standby power and uses three 
resistors, a capacitor, and a glow tube. 


from power line. There is no inductive 
kick on break and no spark whatso- 
ever. 

4. Even though the power consumed 
by the transformer system on standby 
is small, it is continuous, 24 hours-per- 
day. The relay tube system draws no 
standby power at all. 

There are two available tube types 
which will work in this circuit. One 
is the 0A4G octal; the other is its 
miniature cousin, the 5823. If you use 
the 5823 be sure that you don’t con- 
nect anything to unused socket ter- 
minals. The relay may be any type 
(with a winding of over 1200 ohms) 
that will operate reliably on 30 volts. 
There are several war surplus types 
available that will fill the bill. How- 
ever I know of no relay that will op- 
erate in this circuit that is capabie of 
controlling a % horse or larger motor. 
If you have to switch a motor, it would 
be advisable to add a bigger relay, wir- 
ing the contacts of the plate circuit 
relay to control the additional one. 

The value of the resistor shown in 
series with the relay winding will de- 
pend upon the relay that is used. The 
resistor should be chosen by experi- 
ment so that the drop across the relay 
with the tube fired does not exceed 
30 volts. This precaution is necessary 
in order to ensure that applied peak 
inverse voltage will not exceed tube 
ratings. In installing the other two 
resistors, care should be taken that the 
point in the circuit to which the con- 
trol lead is-attached is well insulated. 

If the tube fails to fire when the 
control switch is closed, reverse the 
line plug. The terminal marked 
“white” should go to the cold side of 
the line. In the event that the leakage 
resistance to ground of the control 
wire is too low, the tube may fire when 
the wire is connected, without waiting 
for the control switch to be closed. 
This effect can be avoided by the use 
of plastic-covered wire (small indoor 
antenna wire works fine) and plastic 
taping or spraying at splices. Alter- 
natively, the leakage can be balanced 
out by reducing the value of the 10 
megohm resistor. However for safety’s 
sake it should not be cut to below one 
megohm. In the case of a very long 


| control line the tube may fire on open 


switch due to capacitance to ground 
of the line. This is easily taken care 
of by connecting a small capacitor of 
corresponding value across the 10 meg- 
ohm resistor. -30- 
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3 types your trade-in deal working today. 
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one. Wired and tested items listed below, our used warehouse is bulging at the seams. 
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4 wae ly smashed them! Where else can you buy a Collins Transmitter 
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ar two and second choice if possible. 20% deposit required on C.O.D. 
1at the orders. No equipment held without a deposit. All receivers are 
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ge COLLINS 32V-1 $179.50 NATIONAL HRO-50 149.95 
se the COLLINS 32V-3 374.50 NATIONAL HRO-50T1 249.95 
aaa NATIONAL COLLINS 75A-1 199.50 NATIONAL HRO-60 299.50 
side of NC300 COLLINS 75A-2 249.50 NATIONAL NC-98 99.50 
eakage Less speaker COLLINS 75A-3 299.50 NATIONAL NC-183D 199.50 
control Net. ..eseeeeeees $ 349.95 HALLICRAFTERS SX-88 399.50 
> when HAMMARLUND HQ-129X 99.50 Pa cP 
vaiting HAMMARLUND HQ-140X 179.50 Lb eset cont mane elton 
closed. 
he use SOCSHOOSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSCSSSOSSeeeeeeeeeed 
indoor WRITE FOR FULL INFORMATION ad : 
plastic : WALTER ASHE RADIO COMPANY RN-3-56 
Alter- ABOUT OUR TIME PAYMENT PLAN e 1125 Pine Street, St. Louis 1, Mo. e 
lanced : Rush my order for used equipment as follows: . 
the 10 Pe, 16 PI IINIEETIS, -G& (Yat Choice).......c...c.ccccsccsccccoocscscoscsccnccecccacceseessesscovcsscocsosecseseoccscosscessvendvessieceesee 3 
the 1 acs dictiieh i Sas venh duis ineuncininresnuanccmnsind ons Beeline piaeaealaeiuaalaae . 
afety s = Remittance for $............ is enclosed. e 
yw one e UO) Send free list of additional used equipment bargains. 
y long cetacean actly ee Te Ta a . 
n open Bersted CNET SUPPTESO™ TrOUeelin OETGE OPN) GK scsi <acss.<cscaesosacosncrengeadcossteavansteaceusaséwoumecs = 
yround 8 ee SRC ae ae ee eee Seu ° 
(show m and m new equipment desired) 
age RADIO CO. Signe sok steers. iaet 7c ssa tanec ds sailed : 
dea 1125 PINE ST. « ST. LOUIS 1, MO. i Sr 
—- rOYTTTTTITITITILITITTITITITITiTrirrrereererrrrerrererrrrt re 
NEWS March, 1956 109 


..Lasy to Build | : 


TUBE TESTER KIT 
MODEL 625K 


@ LARGE 41,” RUGGED METER 
WITH 3-COLOR REPLACE- 
WEAK-GOOD SCALE SHOWS 
TUBE CONDITION ATA 
GLANCE 


© TESTS NEW 600 MIL SERIES 
STRING TYPE TUBES 
© ILLUMINATED GEAR DRIVEN 


“SPEEDWELL” ROLL CHART 
WITH SPECIAL ANTI-BACK- 
LASH DESIGN. 


RF SIGNAL 

GENERATOR | 

KIT MODEL 
324K 


Model 324K 


26” 


@ ONE GENERATOR COVERS THE WHOLE RANGE 


ke to 435mce! 
« or ED AS THE BEST GENERATOR BUY IN 


Highly Sowettie Cathode Conductance tube 
tester with simple test set-up procedure for 
checking emission, shorted elements, open ele- 
‘ments, and continuity. Features 10 individual 
™ — Abdlitgr Peeks ll stamehened Aa PR eee tenes 
i . Te standar a an tubes 
such as 4, 5, 6, large and small 7, octal, loctal, noval, hytron, VR, magic eye, and pilot lamps. 


0 
Has blank spare socket for future tube types. Protective overload bulb shows transformer THE WORLD! ETV 
overloads and acts as fuse. Simple and reliable line adjust control. Has two grid caps for © FOR Lend & MONOCHROM 
extra convenience, Filament voltages available: 0, .75, 1.4, 2.0, 2.5, 3.8, 5.0, 6.8, 7.5, 12.6, SERVIC! i iteinnes im 
25, 32, 50, 70, 110. Roll charts kept up-to-date periodically. Requires 105-125 volts AC, 50/60 A superb instrument for IF-RF a ign ete eM 
eps, 6 watts. Dimensions: 9%” high, 1244” wide, 444” deep. Shpg. wt., 18 Ibs. nal tracing and trouble-shooting O° | 0» eee J 
EICO MODEL 625K — KIT, Complete Net 34.95 and AM sets, all on fundamentals; = i gaah ? 
MODEL 625 — Factory Wired ce Net 49.95 erator for alignment of new high- cog if r 
MODEL CRA TV Picture Tube Test Adapter — Factory Wired . Net 4.50 well as older, low-frequency 0... bf oneal 
sine wave audio testing; r RF cillator 
k. Features Colpitts os 7 
PEAK-TO-PEAK VTVM KIT | einai rently pte modulated by cathode follower for : 
APACITANCE improved modulation; = 1.0% : ce | 
: i n external modulation ampli- 
a BRIDGE AND R-C-L acy; _varial’™, Golts needed for 30 modulation: 
ies r cSt epnierEaning Knob and ences 2D etched 
t important al t ar Peal 
@ WITH THE SENSATIONAL AC/DC UNI-PROBE! COMPARATOR KIT corning dial, plexiglass windows, — = = 
@ FOR COLOR AND MONOCHROME TV/FM/AM/ MODEL 950BK lines, for utmost accuracy, Se canal 
ELECTRONIC SERVICING WITH HIGHEST ACCURACY! professional appearance, Covers 6 fundumeris” 
@ 4 SEPARATE CAPACITY AND RESISTANCE bands: 150-400ke, + si = scene Bene 
5 Model 232K tention © DIRECT READINGS ON pe 11-87me, Fr \gutput 100,000 microvolts: 
95 CALIBRATED FRONTIS JCctput. to 10 volts; Tube complement — 
$ PANEL! 12AU7, 12AV7, selenium rectifier, trenstorenes 
Model 950BK operated. Handsome satin aluminum front p 


and grey wrinkle steel case. For 105-125 volts 


$ 7 ° I — 
9 AC, 50/60 cps. Size: 8 H, 10 Ww, 4% D. Shpg. 
19 


rico MODE Net 26.95 
MODEL 324K — KIT Complete .... 
MODEL 324 — Factory Wired ........... Net 39.95 


DeLUXE MULTI-SIGNAL 
TRACER KIT 1 


By far the best professional 
VTVM value in_ electronics! 
Features a large 444” meter in 
a can’t burn-out circuit, zero- 
center for TV-FM discrimina- 
tor alignment, dual-purpose 
AC/DC UNI-PROBE -— a half- 
turn of probe-tip selects DC or 
AC-ohms, new balanced bridge 


|The only instru- 
ment of its kind 
“ with a Compara- 
{tor Range for 
measurement of 


AC-ol , ack | 
circuit for exceptional stability ; capacitance, re- 7 
and accuracy, calibration with- | sistance and inductance with a comple- Wik MODEL 147K 
out removing from cabinet, | mentary component as a standard. Fea- : e@ A Deluxe Signal 
high impedance input for negli- | tures direct reading scales for measure- - 4 Tracer — Invalu- 

a _ gible circuit loading, 1% pre-| ment of capacitance and resistance, direct ~ ee * ble for TV, FM, 

cision ceramic multiplier resistors, transformer op-| reading ratio scale for comparison mea- et Q: AM, Audio, Elec- 

erated for isolation and safety. surement of capacitance, inductance and ,~ tronic Servicin ! 

Measures directly Peak-to-Peak AC Volts... 0-4, 14, | resistance, extremely sensitive leakage in- eon @ See and Hear t 

42, 140, 420, 1400, 4200; DC/RMS Sine Volts .. .| dication directly in eye tube, sensitive ’ @e6 Signal Level in 

0-1.5, 5, 15, 50, 150, 500, 1500 (DC up to 30,000 volts | magic eye tube null indicator, and con- a ‘ Each Stage! 

with HVP probe); Frequency response . . . 30 cps} tinuously variable polarizing leakage test ———_— : 

to 8mc (up to 250mc with PRF probe). Ohmmeter | voltage 0 to 500 volts DC. Directly reads A 8! Model 147K 

+. - 0.2 ohms to 1000 megs in 7 ranges. Uses 12AU7,| 0.5 ohms to 500 megohms (4 ranges), 10 e & eo} — 

6AL5, selenium rectifier and 1.5 volt battery. For | mmf to 500 mf (4 ranges), and electrolytic ; —— 95 

105-125 VAC, 50/60 cps, 5 W. Smart professional | power factor, Has Comparator ratio from 2 a $ 

styling-satin finish etched aluminum panel, grey | .05 to 20 (400 to 1), and 0 to 500 volts DC S = 

wrinkle steel case. Size: 814” H, 5” W, 5” D. Shpg.| polarizing voltage. For 105-125 volts AC, (eo 

wt., 7 Ibs. 50/60 eps. Smart professional styling — 22 . d trouble-shooting in RF, M 

EICO MODEL 232K — KIT, Complete ............ Net 29.95 satin finish deep-etched aluminum panel, For signal tracing anc AM, FM and TV sets 

MODEL 232 — Factory Wired ......:.............. Net 49.95] grey wrinkled case. Size: 8” H, 10” W, IF and audio stages I” vonents . . . checking 

DELUXE PEAK-TO-PEAK VIVM with 714” Meter and| 4%” D. Shpg. wt., 8 Ibs. . » « locating noisy Co Sion 

UNI-PROBE EICO MODEL — 950BK — equipment power. cor ro low-gain audio with 

MODEL 249K — KIT, Complete Kit Complete .0.....cccccsccsesuse: Net 19.95 Features high-gol “adequate for tracing up to 

Model 249 — Factory Wired ............ MODEL 950B — Factory Wired....Net 29.95 RF gain more than a d aural signal moni- 


receiver input; Visual an 


* tors (eye tu d gain per stage. 
i f signal strength and cnet 
THE ON LY LINE OF KITS THLE, Shielded. RF. crystal demodulator and = 


WITH ALL THESE FEATURES 1 | Pp Renstors, capacitors, colle, transfor seni 

ey * follow instruction manual, solder joints, etc.; Calibrate detects B+ 

EASY TO BUILD ... pe A a os emi an easy Mep instructions for building abnormal powitent meee elt, defective 
ith pictorial and schematic hi short, inter fety; Transformer oper- 

er ration. Any one can do it. its givi fine professional filter, etc. Fused * safety. Has 1-6SQ7, 1- 
quaas Is are used throughout the kits gir UE ers are used. ated for isolatit9 and 1-6X6 tubes. For 105-125 
QUALITY . 0: ot. ctcheity brand new parts of leading manufacturers ar - a 7, ry ty 40 watts. Satin ani deep: 
macs ccocnrseaaiaaa deg educational; it saves you @ substantia volts juminum panel and gray wrinkie s ‘ 
ECONOMY .. . Building is sagen of the phe unit with the price you pay for the pong ome “H, 10”W, 4%4”D. Shpg. wt., 12 is 


Net 24 
amount of money. Compare t EICO MODEL 147K — Kit, mplete .. eg 39.95 


kit. LIFETIME SERVICE GUARANTEE MODEL 147 — Factory Wired .....-- 


‘ BOSTON, MASS., 110 Federal St. 
PLAINFIELD, N. J., 139 West 2nd St. 


NEWARK, N. J., 24 Central Ave. 
100 SIXTH AVE., NEW YORK, N. Y. BRONX, N. Y., 542 E. Fordham Rd. 
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6V & 12V BATTERY 
ELIMINATOR & 
MODEL 1050K 


Model 1050K 


599” 


DIO SERVICING! 
° A UN TO He "MOTORIST FOR BATTERY 


havers, 
boat lights, 


i : sed primary 

Heavy duty selenium es hn A. nary. 
10 amps continuous and 20 amps poe — 

nt rating for 0-8 volt range; a 
finvous 12 amps intermittent ; ~ 
pen e. "Voltmeter _scale 0-20 — amo 6 
— ‘0-20 amps. For 105-125 volte *asee. 
ae 150 watts. Size: 8%”H, LW, 
ShPE MODEL Tes0K — Kit, Complete Net 29-95 
MODEL 1050 — Factory Wired... e A 


CHARGER KIT 


EICcCO DEL 460K — KIT, complete 
MODEL 


eco | MeCiMe 22° 


Service Guarantee 


IN ADDITION TO THE REGULAR RMA GUARANTEE ON PARTS, ANY EICO INSTRUMENT 


MAY BE RETURNED TO THE FACTORY ANY TIME DURING | 
CALIBRATION AT A NOMINAL CHARGE. NG ITS LIFETIME FOR REPAIR AND 


KIT MODEL 460K 


@ COLOR AND BLACK & WHITE LAB AND TV 
SERVICE SCOPE 


@ 5 MC BANDWIDTH AND DC AMPLIFIERS! 

@ ENGINEERED FOR THE PROFESSIONAL 
Model 460K WITH A LIFETIME GUARANTEE! 

Flat from DC to 4.5 me for reproduction of 


3.58 me syne burst and oscillator signals in 
; $ 95 color sets. Vertical amplifier direct coupled, 
; and ge ge throughout. High vertical sen- 
sitivity, 25 millivolts per inch. Direct or 
capacitive coupling. Balanced or unbalanced 
EF. / C. 0 f—7 inputs. Accurate and direct ——- a 
= voltage measurement. Automatic sync lim- 
iter and amplifier — anything visible on screen is synchronized automatically. Pre-set TV 
V and H sweep positions (30 eps and 7875 cps). Edgelit filter lucite graph screen with 
dimmer control. Vertical Amplifier has frequency-compensated attenuation by factors of 
1, 10, 100, and 1000; 0.06 microseconds rise time; 8% or less overshoot; 8 megs shunted 
by 85mmf input impedance; instantaneous, drift-free positioning. 
Horizontal Amplifier has 1 cps to 400 ke response: 0.6 millivolts per inch sensitivity; 
approx. 5 megs shunted by 85 mmf (at 1KC) input impedance; attenuator low impedance 
type in cathode follower output. Sweep Frequency — 10 cps to 100 ke, plus low frequency 
sweep with external capacitor. 
Uses 5UP1 CRT, 2-6AU8, 2-6CB6, 1-12AU7A, 2-66, 1-6AX5, 1-1V2 tubes. 
Excellent mechanical construction and layout so that it can be built at home without special 
equipment or special knowledge. For 10 


5-125 volts AC 50/60 cps. Deep-etched satin alumi 
pas are, wrinkle steel cabinet. Sizes: 18”W, 814”H, 16"D. Shps. wt., 30 Tbs. maar ie 


Net 79.95 
Net 129.50 


460 — Factory Wired 


ORKING 
eA SUPER Re NO 


5” PUSH-PULL 
OSCILLOSCOPE KIT 
MODEL 425K 


THE LOWEST-PRICED 5” SCOPE 
IN THE WORLD! 


TOOL F a 
sche, PARES 

ABO 
PRODUCTION-LINE, 
AND HAM 


Neyo 
hh” > ee 


Features push-pull 
output stages in both 
V & H amplifiers for 
balanced pK A r = Te 
Sections wing; wi frequency range, linear, 
Tbh mage cten . duit otentiometer contsets a 
fall screen V & H centering; intensity (2 ——, 
nodulation input for sweep blanking o a 
ti of timing markers on the a vet 
nents to deflection plates aval sy po Dae 
ef eqbinetz provision for Internal Ant Sperated 
hronization; shie' 
reult? calibrated graph serena. en 
Specifications: Vertical — 5 cps ie Syinch 
t a} 5me response, .05 to .1. — "te 
snail, 1 mest BPM oency eon 
a 4 an ef 
— 15 5 ote RMS/inch sensitivity, 1 megohre 
pad dance. Multi-vibrator, we ——_ ~ 
weep. Uses 2- , 2-655, 
6SN7, 1-5BP. For 105-125 volts AO, 50/60 | Road 
68 watts. Lifetime — Lew yo aa, 
1, rugged gre e 

am at "D. Shpg. wt., 30 Ibs. 


e lete ....Net 44.95 
425K — Kit, Comp 
en a38 — Factory Wired 1... Net 79.95 
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New! 20 WATT HIGH FIDELITY 
Tra, «AMPLIFIER Kir 
MODEL HF20K 

© +0.5 db 13 to 35,000 cps;' + 1.5 db, 7 te 50,000 cps 


‘© COMPARES WITH MOST EXPENSIVE AMPLIFIER MADE? 
@ BEST BUY IN SUPERLATIVE HIGH FIDELITY AMPLIFIERS! 


$ 95 High quality equalizer and control section plus 20 watt 

Model HF20K Ultra-Linear Williamson-type power amplifier. Low dis- 

: tortion feed-back equalization; 5 equalizations provided for 

LP’s and 78’s including RIAA. Variable turnover, low distortion feed-back tone controls. 

“Flat” positions at center settings of control knobs. Loudness control and separate level 

set control both on front panel. Provides adjustable Fletcher-Munson compensation or no 

compensation when desired. Loudness control can be adjusted to give desired listening 
level without affecting tape output. Permits use of up to 30 ft. of cable. 

ix inputs: 4 high level switched inputs — Tuner, TV, Tape, Auxiliary (crystal/ceramic 
phono or second tuner): 2 low level inputs (not switched) — provides proper pick-up load- 
ing and attenuation for all leading magnetic, FM and high quality crystal cartridges with- 
out changing resistors. Hum balance control for balancing out 60 cycle residual hum. 

ower Consumption: 110-120 volts, 60 cps, 100 watts. Tubes:2-12A Mg mee ag ag 


1-5U4GB. Handsomely styled to eliminate the necessity for cabinety. Size: 814”H, 15”W, 
0”D. Shpg. wt 


10”D, +» 24 Ibs. 
EICO MODEL HF20K — KIT, one 


Net 49.95 
MODEL HF20 — Factory W Net 79.95 
ENCLOSURE FOR HF20 Net 4.50 


tap m 4 2 . write ON Ly 
Lia Y WC Kado wet F/c0) RN 


THE WORLD’S GREATEST RADIO, TV and HI-FI CENTER 


rie 3 
LAFAYETTE RADIO, Dept. R-1-3, 100 SIXTH AVE., NEW YORK, N. Y. : 
Ship me the following z 

Quantity Description Model No. Price 4 

| 

A 

| 

z 

a 

i 

$...... enclosed. For parcel post include postage (express is shipped collect). : 

o i 

L t 

t 
Address ' 
City Zone State H 


SPECIAL! Sasso" 9S 


-001 15,000 VDC 
Ceramic Condenser 9 9c 


3.5 MFD 2 
9c Low-loss 2 for 


) 1000 vDc_— for 


OIL CONDENSER | 
WESTERN ELECTRIC | FREQUENCY METER , 
| 


sean 58-62 CPS. { 


FOUNd. .eeee 8 


FILAMENT SENSITIVE RELAY 


TRANSFORMER 
wlaie wv." hee ane yd $1.39 ) 
) oni <scc6se . 10 for $11.50 
2 Mfd 4000 VDC | 17 INCH SQUARE ) 


Oil Condenser 
0-500 ee 
high 

ACCUTACY. cece 


Ceramic Ins. 


. 
ran eon 
te j 


1000 Voit CT at 250 ma., 6. olt at =. ay ey 
“y at 3 amp., 5 voit 33 wg Pri "110 vo 
60 cy. Full case. Brand new. Price..... 


WESTERN FILAMENT TRANS. 
ELECTRIC ete 

rable eg phase shift yet 
¢p1s0734..9 14.15 Z10 V. 60 cycle Pri. 


1” Milliammeter 


1” Microammeter ( 
Mounts into 1” hole. 10 


0-200 microamps. Same 


) 
:) 
85 ) 
) 


desired. 


eo 


H. D. 12 VOLT DYNAMOTOR 


SOO volts output at 400 ma. Mounted on filter 
) base with fuses, starting relay, etc. Has switch for 


$17.95 
)'G. E. RELAY CONTROL ( 


(Ideal for Model Controls, Etc.) r. 
Contains : sigma midget 8,000 ( 


24 volt operation also. 
DM49AX. Brand New..cescccsccsese 


at less than 2 MA), high impedance choke, bi- 
metal strip, neon pilot and many useful parts. The 
a relay alone is worth much more than the 


ho yee of 125 Each 10 for $ 90 


FREE Modei Control Book with Purchase of 10. } 


COAX ANTENNA SWITCH ( 


RF relay with low loss ins. Switches to either of 2 
type tye coax dears er Latching device re- 
mov voltage after a permitting operation 
from 42 volts DC to S AC. Mounted in 

aluminum case. Terrifie ‘oun. eeeeee ea. . 


2 for $3.50 
12-14 VOLT MALLORY 
DYNAMOTOR VIBROPACK 
37S Volt at 250 Ma. ae ae 200 Volt 
with Filter ... $1.15 Out. Small Size 


MOBILE DYNAMOTORS 
5. a _ 6 VOLT ee INPUT 
Dury’ FILTER PRICE 
175 Mills with $19.95 
200 Mills less 14.95 
275 Mills less 24.50 
1 s 
a s 


UTY 
400 voc 27s" Mills 
300 Mills 
425 voc 375 Mills 


— 

aaRO 

sss 
3 
Cc 
4 


11.5 to 12 VOLT Be INPUT 
400 voc 275° Mills 175 Mills with 
625 VDC 225 Millis 175 Mills less 


PANEL METERS 
WESTON, G.E., SIMPSON, etc. 
2” METERS 3” METERS 
100 Microamp. $4.95 0-1.5 Milliamp. .$2.95 
00-0-100 0-10 Milliamp... 2.95 


Microamp ... 4.9 nts 
ay Microamp. . 3 0-150 Milliamp.. 3.95 
4 Amp RF..... + 0-200 Milliamp.. 3.95 
Sis milena... 2:9 0-300 Milliamp.. 3.95 
eee os Be: 8 0-500 Milliamp.. 3.95 
~ mp J 
DB O to +15. 2:9 0-150 Volts AC.. 4.95 
0-300 Volt ac. 3.9) 0-15 Amps DC... 2.95 


OIL CONDENSER BARGAINS 

: eae 600 —" 2 
mfd 600 V' 4 

3 ma ° 7 
Smfd 600 vdc. 9 

-9 

6 

7 

2 

3 


- — 
oO 


1 mfd 3000 vdc. 
3 mfd 4000 vdc. 
8S mfd 600 vac. 


a 

3 

= 

Qa 

x 

8 

< 

a 

o 
oP eto oe pee 
’oronuue 
auuanuoon 


1. 
5 8 mfd 1000 vde. 1. 


BIG BARGAINS IN LITTLE TYPE 


Kit of 25 WIRE WOUND 
Kit of 10 TRANSMITTING MICAS 
9 Ohm 100 watt Non-inductive resistors. — 1.45 


RES. 5 to SO watt.$1.95 
1.00 
) 100,000 ohm, 100 watt bieeder res.... ior .89 } 


-0004 2500 V DC mic [tS -99 

500 MMF CERAMIC CONDENSERS....10 for .50 

6-1 VY OPDT......cccecce -79 
JENNINGS Vacuum Cond. 12 MMF 20 KVDC. 5.95 
MN26 Direction Finder, LIKE NEW with tubes.12.95 
FLS RANGE FILTER..........-ccevcceee -69 
15 MEG 1% METER MULTIPLIER......... 1.49 

aOvAn CE HER. SEAL OCTAL PLUG-IN RE- 

0 OHM or, BMA. cccccssees -95 
Rcep hibit 10 for .95 ( 


Min. Order $3.00—25% with order F.0.B. New York 
) 10 DAY GUAR. PRICE OF MDSE. ONLY 


) LA 10,00) 
1 neo 400VDC OIL CON 
POST ELECTRONICS ] 
COMPANY 
73 BARCLAY STREET, NEW YORK 7, N. Y. ) 
Phone WOrth 4-2526 
J 
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SIMPLIFYING 


TONE CONTROL CIRCUITS 


By HAROLD REED 


Research and Engineering, U. S. Recording Company 


Details for constructing a bass boost-bass cut, treble 


boost-treble cut, dual-type tone compensating circuit. 


N THE schematic diagrams of audio 

amplifiers, tone control circuits often 
appear complex and difficult to under- 
stand. Like any other electronic net- 
work, the circuit can be broken down 
from the seemingly complex configura- 
tion to simple equivalent circuits and 
then analyzed and the function of each 
component part clearly visualized. 

Actually the simple circuit of the 
coupling capacitor from the plate of 
one stage of a voltage amplifier to the 
grid of the following stage, in conjunc- 
tion with the grid resistor of the driven 
stage, affects the tone or frequency re- 
sponse of the amplifier. This circuit is 
shown in Fig. 1A and redrawn for 
analysis in Fig. 1B. 

It can be seen that C and R con- 
stitute a voltage divider network and 
that the voltage available to the grid 
of V: is that which appears across R. 
Neglecting the internal capacitances 
presented by the tubes and wiring ca- 
pacitances, the voltage across R which 
is.available to V2, can be found by solv- 
ing the equation E.=E, [R/(R+X.)], 
where X, is equal to 1/27fc and f is the 
frequency in the audio range being con- 
sidered. This gives the approximate 
value of H.. To find the absolute value, 


still ignoring circuit capacities, we can- 
not combine R and X. by simple addi- 
tion. The absolute value is equal to 
the equation, E,=E, (R/V R°+X~). If 
the values of C and R are properly 
chosen there will be little attenuation 
at the selected reference frequency in 
the audio band, say between 400 and 
1000 cycles. It can be seen from the 
equation of Fig 1B that this is a low- 
frequency, or bass-attenuation, net- 
work. As the frequency of the signal 
from V; increases, the reactance of C 
decreases and a greater portion of the 
total value of ZH; appears across R and 
the grid of V:. With decreasing fre- 
quency of the signal from Vi, the re- 


actance of C increases, causing less of, 


the signal voltage, H:, to appear across 
R and the V2 grid. In other words, 
there is a greater voltage drop. across 
C at the lower frequencies. The at- 
tenuation in decibels is equal to 20 log 
E./E; or may be found by using the 
equation db = 10 log [1 + (f1/f)?*], 
where f; is the reference frequency at 
which R and X- are equal and f is the 
operating frequency or frequency at 
which the test is being made, referred 
to fi. 

Suppose we now reverse the positions 


Fig. 1. (A) Frequency-sensitive circuit found in most commercial amplifiers. (B) 


Equivalent circuit redrawn for analysis. 


(C and D) Variations of circuit of (A). 


fo 
vi v2 


(c) 


4 


AAAAA 


we, lef , R 
€9€i (eh) Eo 8i(eees] Xe" Saric 


ATTENUATION (db)= 20 LOG(E,/E;) OR 
10 LOG [i+(e,/0* 
(8) 


4 


T > 


—i° 
/ = 


con roxl 


ATTENUATION (db) = 20 LOG(E,/E;) OR 
10 LOG [1+(#/t)?] 


oe ae 
Eo=Ei lane Ree) Xc* ric 


(0) 
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OLSON RADIO 


FOR GREATEST BUYS IN RADIO AND TV SUPPLIES 


The Royal Monarch 
AUTOMATIC RECORD CHANGER 


3-SPEED 
— In fomeed 
‘WO MODELS 
VARIABLE RELUC- 
TANCE MODEL 


REG, LIST $79.95 
REG. WHOLESALE 
PRICE $47.97 


Single, ea. 
$32.50 
Stock No. RP-6 


$27.50 

s eoorees 
Stock No. RP-5 GOLDRING 
Equipped with dual turnabout 


crystal turnover car- 

tridge with 2 sap- tance) Cartridge with 

phire needles, 2 sapphire needles. 
The Only Record Changer. to Carry Exclu- 

sive Gold Crown Gua Ful 

teed Rnd ONE YEAR, 


T cludes the motor, 
moving part. If inge 
should fail for any nm, Olson Radio 
ptr will repair poy vepiace the entire 
uni 

“The Changer that obsoletes_ all othe, 
changers’’ e Plavs Intermixed 7—10 
zecords, e ‘‘MAGIDISK”’ selector ania 
7”, 10 n 


ly ‘selected and played at 3314. 
rpm TEN record capacity—INTERMIXED 


after last record e 
stylus cartridge delivers full tonal range to 
over 10,000 cps _e ‘‘Rotocom’’ equipped. 
Control for ON-OFF, REJECT e Turntable 
heavily weighted, covered with rubber mat 
and_runs in friction-free Ball Bearing Race 
e Oversize 4-pole induction motor e Base 
is mounted on suspension springs. Shpg. 
yt. 15 Ibs 


MONARCH MOUNTING BASE. Top is cut to 
fit the ‘‘Monarch’’ Changer ao 
x 


ish Size approx, 14 CK NO. CA- 
x, 316". List price 95 
$8.50. Shpg. wt. 5 Ibs. ea. 


GENERAL ELECTRIC S1201A 


HIGH FIDELITY 
12" SPEAKER 


ht $1499 


DELIVERS 25 WATTS 
FAMOUS GE MODEL S-1201A 

Highly recommended by famous consumer 
research organizations. Reg, List $33.25. 
Provides clean, smooth frequency response 
over the range from 50-13,000 cps. Alnico 
5 magnet weighs almost a FULL POUND 
and is guaranteed to deliver bass and treble 
notes distinctly. Non-varying 114” alumi- 
num voice coil. 25 watts. Impedance 8 
Operates perfectly on any Radio, TV 
or Amplifier. Shpg. wt. 12 


“GOLDEN GATE” 8” SPEAKER 


With "'Whizzer"' 
Sound Disperser 


Stock No. 17333495 
List Price $12.50 
Olson's Price, Ea 
2 for $9.50 

Finely finished ir all gold lacquer. Deal- 
ers, order these speakers for installation 
where space is a factor. Will outperform 
many 12” units. Employs two concentrical- 
ly mounted cones for extremely smooth re- 
Production at high or low volume. Small 
cone in center of large cone is called a 
“‘Whizzer’’ and provides extended treble 
response, good overall balance and wide 
dispersion angle. Equipped with heavy Al- 
nico 5 magnet and cover. Power handling 
capacity 8-10 watts. Response 40-12,500 
ens. Speaker cone 8” diameter, voice coil 
8 ohms. Shpg. wt. 5 Ibs. 


TELEPHONE SET 


Sound Powered 
Includes Headset 
and Microphone 


"sa" $398 


2 Sets for $7.50 


Brand New—original cost $30.00. No 
batteries needed—self powered. Permits 2- 
way talking up to 25 miles over any two- 
wire conductor. Each set contains a pair 
of sound powered high impedance dynamic 
headsets with felt padded rubber cushions 
and leather covered head-band. Both micro- 
Phone and earphones have cone diaphragms 
and are extremely rugged and sensitive. 
Units may be removed from headsets to 
efficient high powered miniature 
Speakers. Useful for Antenna Installations 
a anine of antenna is critical. Shpg. 

5 
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COMBINATION RADIO AND TAPE RECORDER 


phone, Cable & 
All Steel Tape Chest (Holds 

Tree re ee ee eee 4.95 
5—1200’ Reels Plastic Tape. . 
Steel Cans for Tape... 


12 Reels) 


Oo 


as Shown 


Complete Continental Outfit 


$965 


re) DISCOUNT IF YOU 
ORDER NOW 


HERE'S WHAT YOU GET 


Continental Recorder-Radio 
Combination with Crystal Micro- 
Plug........$189.95 


on” 


OLSON 
BEST 
BUY! 


ALL THIS FOR ONLY 


radio. 


simplicity of operation and most important, here 
is trouble-free recorder. Only 
Push- $ ywire 

Re yori m pe 
classicals, ete. directly from the built-in superhet 


Nev 
Olson offers 


Reg. Price 


Total Value ....$216.40 
YOUR 

DISCOUNT .... 
YOUR COST ...$119.90 
Now! Make Recordings Right Off the Air 


ver, ever beforet maybe never ever again— 


the new_ 1956 Continental Tape Re- 
corder with a BUILT. IN 6-Tube powerful superhet 
Here is quality, kere is fidelity, here is 


three controls—no 


buttons to go hay 
cord your favorite usic. 


operas, 


and create noise. 


»p tunes, 


radio and stop buying expensive records. You can 


also 
° 


f the orchestra on the air. 
Or you can make re 
Equipped with separate 


STOCK NO. AM-20 
EXCLUSIVE FEATURES 


Only 3 Controls PERF 
e TWO Speeds 33%” and 7142” Gnoe 
e Plug-in Head e 40-18,000 cps 
response e 4 Pole Fan Cooled Motor 
e Die Cast Construction e Tone 
and Volume Controls e Neon Level 
Indicator e Separate Inputs e Sep- 
arate Outputs e Plug-in AC Cord. plugs 


ings 


inputs for microphone and radio or 
graph (for copying records) and sep 
2 different sound syste 
Plug-in Head and Tape Guide 


for 


Built-in Radio e 


and 


without recording, too. 


and 71% 
ree 


This Recorder — 


frame wor 
proof, Crystal mike 


record your voice 


with the mike, only. 


CT Tape Head Alignment. 


5” 


response 40- has 


into recorder so no 


Yeon indicator controls reqtedine le 
covers the full broadcast range and will pull in stations unbelievably loud and_ clear 


without any antenna. The Portable case is permaely styled and rugged. 
Operates on 110-12 


attractive washable vinyl. 
cartons Shpg. wt. 40 Ibs. 


Vv. AC 60 Cy. 


or music right with that 
Radio may be used 


cord- 


TV or phono- 
arate outputs 


s. Has exclusive 
Slotting to assure 

Records at 334” 
per second. Records up to 3 hours on 


full A ne stat volume con- 


Wow and 


flutter less than ag High fidelity amplifier has 
1 cp: lote s 


4-pole 


ST. ruxged and warp- 
is esbucsally sensitive and is 
equipped with shielded canis’ and plug. AC cord 
se wires hang out. 
vel. The radio 


Covered with 


Packed in factory sealed 


If you don’t have a recorder, order this outfit, it’s a ‘“‘BEST BUY.”’ If you do have 


a recorder, here is an ideal system—or 


der this Continental and 


use your ol 


d recorder for 


a spare—or sell it. An ad in your local newspaper will bring you quick buyers. Recorders 


are very much in demand. 


HI-QUALITY RECORDING TAPE 


PLASTIC BASE 
1200° on 7°" Dia. Reel 


its of 


= Lo 
STOCK NO. X-249 12, Ea. 
Single, ea......$2.19 $1 59 
Lots of 6, ea....$1.79 ° 
is famous brand tape regularly sells 
for $5.50—but Olson gives you ON 
discount. 
quality tape is : 
level and uniform output. Freq. 
£O- 15. 000 eps—red oxide base—'%4” wide. 
. $1.25 seven inch plastic reel included 
Pp now — 


r Life. Shpg. wt. (one doz.) 10 Ibs. 
NEW L-O-N-G-E-R PLAY 


1800" TAPE ON 7°' REEL 


STOCK NO. X-583 rex. 


Single, ea......$2.99 $2. 45 


Lots of 6, ea.. .$2.59 
50% more recording — on a 7” reel. 
Shpg. wt. (one doz.) 12 


K AND CONTROL BO 


Stock No. SW-62 


79... 


GET ONE MORE 
ron onty..... Ie 


Yes, it’s true! Order one at just 79¢ 
and get another for only 1¢. This handy 
Jack and ee aor is a genuine Signal 
Corps No, -13 Rare bargain for ex- 
perimenters. git pieee cast aluminum box 
31 x 212”. Contains 2 phone jacks, 


5 a eition rotary switch with one spring 
return position, eleven contact male_ and 
female contact. board with silver plated 


nae and 2 knobs. Shpg. wt. ea. box 
>. 


Stock No. Be 
X-606 9c 


Silver contacts, es 

ardware, Adjustable, 
Base has threaded bushings for permanent 
mounting. Shpg. wt. 1 Ib, 


Contains variable 


beacons, 
amateurs, aircraft an 


fiustrated instructions, less 
solder, For 
below. Ship. 


MORE TO BUY 


bays with stacking bars, 


New — Different — Better — 
Made In England. Hand-built 
by Old World Craftsmen who 
take pride in_ precision 
equipment. Easy shift from 
one speed to another—3314, 
45 and 78 RPM. ile neu- 
tral position. Groo rub- 
ber top turntable. ‘aoe 
45 Spindle Adapter. Shpg. 
wt. 5 Ibs. 


coil and knob, bypass condenser, 1 
padding condenser, IN-64 General Electric 
Diode Detector, phone clips and transparent 

i se. ‘overs complete frequency 
range from 400 to 3000 KC which permits 
reception of local weather stations, aircraft 
standard broadcast, 


design still permits complete coverane o 


2000 OHM DOUEL E HEADSET— 
STOCK NO. X-542........+..+.-Pr. $1.95 


COMPLETE TV ANTENNA K 


**SNAP-UP"’ 
PREASSEMBLED 
Stacked Conical 


ar $Q99 


COMPL. ETE _ANTENNA KIT. 
Olson’s outstanding value 
—All Aluminum—All VHF C hannel, Contains 
everything you need to put 
(2)—6-element conical 


Uses GE Germanium Diode 


Easily assembled by even a child in min- 
iron core tun 


variable 


lied complete with all parts ‘and detailed 


only wire and 


best results use headphones 
wt. 2 Ibs. 


NOTHING 


up a profes- 


tions, (1) mounting base, (50’) 300 ohm 


lead-in, oad Peace essary standoff insulators 
and hardw as: install v - 
assembled ma "Snap: Up’’ Type Antenna—No 
loose rods and parte. Shpg. wt. 15 Ibs. 


Monarch 3-Speed Phono Motor 


STOCK NO. 
mo-1 
$599 

Ea. 
3 for $15 


281 EAST MARKET ST. 


NO GHOST ELECTRONIC 
TV ANTENNA 


Regular List $7.95 e N 
Ai 7 95 e New 


erent e Really Good 
e FOR VHF, UHF, Se 
TV AND AM- FM RA “ee 


$] 99 
STOCK NO. X-526 by 


5 
ELIMINATES GHOSTS—SNOW—DRIFT-. 
FUZZ—FLUTTER AND INTERFERENCES. 
Contains variable tuning circuits with cali- 
brated visual indicator. Its ten position 
circuit resonates the impact circuit to bring 
in the strongest, clearest signal and traps 
out unwanted electrical interferences. Elim- 
inates rabbit ear antennas. Operates in- 


tion with roof antennas or any existing an- 
boa Concealed anywhere. Shpg. wt. 
Ss. 


DETECTIVE TYPE 


CRYSTAL 
MICROPHONE UNIT 


Now you can record 


STOCK NO. on 


or listen to conversa- 

tions without detec- FOR 
m. Use th any $5.00 

amplifier. A real high 


impedance a 

mike. Never before offered to experimen- 

ters. Ideal for hidden microphone work. 

Used by detectives. Weighs only 1 ounce. 

pig a sensitive dia. Output level 

DB. Omni- directional ere 
an 


terminals 
Works weil 
a 


behind pictures, under 
desk, etc. Shpg. wt. 1 Ib. 


INTERPHONE AMPLIFIER 


Signal Corps 
No. BC-709 
Stock No. AM-15 
& 99 — 
T for 

$5.00 
Attention: Schools, 


Clubs, large Dealers— 
write a osc 


Brand new in factory Paes; cartons. 
Original cost $32.00. Contains a wealth of 
valuable parts By 5 x 212 x 8” alu- 
S4 tube, socket, condensers, 
resistors, 4 jacks, input and output trans- 
formers, battery holders, etc. For coma 
on 2 flashlight cells and one 6712 volt 
battery 

Ready to operate or can be rewired for 
many other uses, such as: baby-sitter am- 
plifier, SW or BC receiver, transceiver, crys- 
tal set audio amplifier, etc. The polished 
aluminum case alone is worth more than 
the $1.99. Get yours now—while they last. 
Circuit diagram and instruction book in- 
cluded. Shpg. wt. 7 Ibs. 

SHOCK MOUNTING ASSEMBLY FOR AM- 
PLIFIER—Shpg. wt. 1 Ib 9c 
STOCK NO. X-574, each. eee 


NEW! SUN BATTERY 


Convert Sunlight 
y to Electric Current 


Sunlight striking se- 
lenium a of cell 


STOCK NO. RE-1 s 
Reg. $2.50 a 10 ohm load. 60 
ner geen oy current out- 
0 put is generated at et 
foot candles _ with 
olan son. Can be cone 
nect to any millia- 
3 for $4.00 meter and be used as a 
light meter. Any number of these cells may 
be connected in series or series- -parallel = 
increase voltage and current. Size 34” 
142". Open circuit voltage output 14 volt: 
6” leads. Use for automatic light dimming, 
counting, burglar alarms, light meters, and 
countless interesting experiments. th 
full instructions. Lasts indefinitely—will 
not wear out. Shpg. wt. 1 Ib. 


6-VOLT DC MOTOR 


STOCK NO. $]19 3 


EACH 
ONLY 


$3. 30 
os g. $7.50. New D 
Motors designed for auto- 
mobile heaters. 1/60t 
HP. For portable shop 
equipment, lab use, ex- 


ete i sy 
Bees 2 hater approx. 1”. “Motor size 212 
dia 


Shpg. wt. 3 Ibs. 


HOW TO ORDER. 


Mail your ——s to 281 E. Market St., 
Akron 8, Oh Send remittance with or- 
der ‘add rar ‘poeteat 5e for each dollar's 
worth ordered—10c for each peor s worth 
if are _ more than 1000 miles aw 

RE DS EVERY C NT 


U e Or—send no money. 

c.0.D. and ay mail or " expressman 
* merchandise and postage. ALL 

. NDISE 100% GUARANTEED, PLEASE 

OMINIMUM ORDER $5.00. 


SEND FOR NEW FREE CATALOG 
ye YOUR OLSON CATALOG FOR COM- 


OF BARGAINS ON 
NATIONALLY A 


VERTISED ITEM 


OLSON BARGAIN STORES IN: 


CHICAGO—623 W. Randolph St. 
CLEVELAND—2020 Euclid Ave. 
PITTSBURGH—5918 Penn Ave. 
MILWAUKEE—423 W. Michigan 
BUFFALO—711 Main Street 


AKRON 8, OHIO 


113 


AMERICA’S GREATEST TUNER BUY! 


20 cps to 20,000 cps. 
@ Sensitivity: 4 microvolts 
for 20 db quieting. 


*Price slightly higher, 
in West and South 


jy nearest de 


GRANCO ‘PRODUCTS, 


36-07 20th Ave 


VIDEO PROBE 
METER 


@ professional instrument 
designed for testing a T.V. 
ABOVE and BELOW 
chassis! 


THE VIDEO 
PROBE METER! 


Saves TWO HOURS PER 
DAY when used in shop for 
under chassis work. 


With the attachable pick-up loop, (oki sufficient 
signal is available) the Probe Meter can — 


video amp tubes. (Simply slide loop over tube 
ere internally shielded tubes 
are encountered, remove tube and insert probe tip 
into grid pin of socket. Indicates gain per stage. 


| 
» | List Price 


$31.50 


Can accurately trace and indicate the peoeee 
T.V. circuits,—— (from tuner to pix tube) R.F., LF.. 
Det., Video, Sync., local osc., Hz. osc., Hz. Drive, 
audio output, sound IL.F. (Signal tracing radios.) 
EXCELLENT FOR bps AND COMPARING 
COLOR T.V. CIRCUITS 
ADDITIONAL FEATURES 
Voltmeter, O0-SOOV. D.C., 20,000 Ohms/volit. 
Fully Guaranteed 
Fg dealer cannot supply you, order direct 
oe purchase price refunded if not satisfied. 
DEALERS & REPS. INQUIRIES WILL RECEIVE 
IMMEDIATE ATTENTION, 


Research Inventions & Manufacturing Co. 
617 F St., N. W., Washington 1, D. C. 


The Sensational 


Model 7-160 @ Frequency Range: 88-108 Mc. 
@ Selectivity: 200 Ke at 3 db points. 
e@ Audio Frequency Response: 


@ Coaxial Tuner: Exclusive Granco 
feature assures drift-free reception. 


ASK YOUR DEALER FOR A DEMONSTRATION 


See and hear Granco’s FM and FM-AM table radios 
and high fidelity radio-phonograph combinations 


vie 4 


Compare its performance with high priced tuners 


PROVIDES ENDLESS HOURS OF STATIC-FREE 
AND DRIFT-FREE FM LISTENING PLEASURE 


The perfect addition to any HI-FI system, 
TV set, phonograph or tape recorder! 


e@ Hum Level: 70 db below 1 volt. 
@ Maximum Audio Output: 2 volts. 


e Antenna Input: 300 ohms or 
built-in line cord antenna, 


e@ Overall Dimensions: 
7" wi x 5” h. x 4%" d. 


aler, write 


INC. 


Long Island City 5,N. Y 


iz n FM 


LEARN TV SERVICING 
UHF—COLOR—VHF 


Master the latest, up-to-the-minute 
TV and Color TV developments. 
You can Earn to $5,000-$10,000 a year in TV serv- 
icing after a few short months. Education or age 
is no barrier. Find out how you can EARN 
WHILE YOU LEARN in our big Shops and Labo- 
ratories. You work with the latest equipment. 
Waste no time with Non-Essentials, Math or De- 
sign Theory. Complete information in our new 
FREE booklet. Address Dept. 3-56-R. Approved 

for veterans. Free Placement Service. 


WESTERN TELEVISION INSTITUTE 
341 W. 18th St. Les Angeles, Calif. 
a ——— 
Mail me information about training. 
MEET eT ELELELELLLELerirrrririrrrr rie 


SELENIUM RECTIFIERS 
7s = be 4 | 150 ma $.74 300 ma $1.19 
100 | 250 ma 1.08 | 500 ma 1.42 


100 pol, TUBULAR CONDENSERS.. 3.64 
ep ee ips EE 1 . 2w mt ay 1.25 


ALN 4”"-——$1.17, 5’—— 1.29 
SOL6 OUTPUT TRANSFORMER 3 39, 6 6K6—__.49 
21” TV CONVERSION KIT............ $13.97 
27” TV CONVERSION KIT............ 15.98 


Send For Free Catalog 


Capital Electronics, 222 Fulton St., N. Y. 7, N. Y. 
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NOW IN STOCK at TV PARTS, INC. 


2169 Coney Island Ave. 
Brooklyn 23, NW. Y. © ES 6-2292 


COLOR & BLACK & WHITE 
5’°— 5 MC SCOPE 
KIT $79.95 Wired $129.50 


Fig. 2. Practical application of the cir- 
cuit discussed theoretically in Fig. 1C. 


of R and C as shown in Figs. 1C and 
1D. C, is the usual interstage coupling 
capacitor and R; the grid resistor of the 
following stage. This is the familiar 
type of tone control for high-frequency, 
or treble, attenuation. The 500,000 ohm 
potentiometer, Rz, is the volume con- 
trol. 

The equation HE. = HE, (X-/(R + X-)] 
applies and R and C still constitute a 
voltage divider network, but EZ. appears 
across C instead of across R as oc- 
curred in the previous arrangement. 
Now, at low frequencies, the reactance 
of C becomes high and the greater por- 
tion of EH; appears across C and the 
grid of Vz. The signal voltage to V: is 
then determined primarily by R and 
the grid resistor R:. As the frequency 
of the signal from V; is increased, the 
reactance of C becomes smaller and 
smaller and less of the signal voltage 
appears across C and the grid of V2. 
The resistance, R, is usually made vari- 
able so that attenuation at the higher 
frequencies can be varied. For instance, 
if R consists of a 500,000 ohm poten- 
tiometer and C is a 270 uufd. capacitor, 
the attenuation from the reference 
point is variable, depending upon the 
setting of R which varies the ratio of 
X. to R. Loss in db is again equal to 20 
log (E./E;) or to 10 log (1+ (f/f:)?1. 

As an example, this network as used 
between the triode sections of a 12AX7 
with the output section functioning as 
a cathode follower, as shown in Fig. 2, 
the actual measured attenuation with 
the component part values shown was 
2 db at 1000 cycles, 16 db at 8000 cycles, 
and 24 db at 20,000 cycles when the 
500,000 ohm potentiometer arm was at 
position B. With the potentiometer arm 
at position A, the amplifier response is 
essentially flat over the audio frequen- 
cy band. 


Fig. 3. A dual-type tone compensating cir- 
cuit. Parts specifications are included. 
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BASS AND TREBLE 
CONTROLS IN FLAT 
POSITION. 
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Dy, REK-O-KUT COM PAWN Y «© $ 38-01 Queens Bivd.,L.1.C.1,N.¥. 
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.. the long awaited companion 


to the famous €x¢vdiwe TURNTABLES 


the New 
REK-O-KUT TURNTABLE ARM 


Bs Shown mounted on plate of Rondine Turntable 


Amone risers of fine audio equipment, the name Rek-O-Kut 
is synonymous with the finest...and the simple 
announcement of a new Rek-O-Kut development 
carries the assurance of a superior product. 


A reputation such as this is not easily come by. It re- inches. Interchangeable plug-in heads accommodate stand- 
mains a constant challenge — and must be closely guarded. ard cartridges and both arms provide means for precise 
No Rek-O-Kut product is therefore committed to market adjustment of stylus pressure. 


unless and until it has first been exhaustively tested and 


Regardl f th bl , the additi f 
re-tested in the lab and in the field. ‘9 al cadherin isms. ien: 


a Rek-O-Kut arm will bring a welcome improvement in 

The new Rek-O-Kut Turntable Arm is presented with performance — this because of better tracking, superior 
just that confidence—that by its inherent design and 
demonstrated performance, it will contribute immeasure- 


damping and resultant lower distortion and record wear. 
For those who seek the very ultimate, we earnestly recom- 
ably to the quality of record reproduction. mend that they consider both — a Rondine Turntable and 
The Model 120 is designed for all records up to 12 a companion Rek-O-Kut Arm. We will gladly provide 


inches in diameter, and the 160 for records up to 16 descriptive literature to aid in the making of a selection. 


model 120 - $2695 « model 160 - $2995 
See your hi-fi dealer or write to Dept. QC-12 


2 Makers of Fine Recording and Playback Equipment ¢ Engineered for the Studio * Designed for the Home 


IN CANADA: Atlas Radio Corp., 50 Wingold Avenue, Toronto 10, Ontario EXPORT: Morhan Exporting Corp. 458 Broadway. New York 13, N. Vs 


SPECIFICATIONS 


Heads 


B Standards 
ing 
t Line Threading 


Lighted Meter 


GUARANTEED 


Record & Playback Performance 


INTERNATIONAL RADIO 


Elkhart 


Breaks Sound Barrier! 


No other recorder at even double the price carries the guar- 
anteed performance and features of CROWN RECORDERS! 
Heavy construction assures years of perfect performance! 


Write for literature. 


CROWN IMPERIAL 


Breaks Price Barrier! 


Dual or 


Full Track $425 


Complete with case 
Address Dept. RN3. 


& ELECTRONICS CORP. 


Indiana 


UNIVERSAL TV . . . Famous for 25 Years 
Thousands of Successful Grads 


ELECTRONICS—the world's GREAT- 
EST new industry is years ahead of its 
manpower supply. ELECTRONICS JOBS 
ARE SEEKING TRAINED TECHNICIANS, 
an acute shortage of which exists today. 
Big companies are actually pirating men 
from one another because there aren't 
enough trained electronics experts to go around to fill the 
many jobs. 


Wide Scope Electronics Course at UNIVERSAL: 


Embraces Radio, Monochrome-Television, Color TV, Industrial 
Electronics, Industrial Television, Atom-electronics and Auto- 
mation. Automation, a terrific new field, embraced at UTS. 


25 Years EXCLUSIVELY in Electronics: 


For a quarter of a century UNIVERSAL TV has been training 
and placing grad technicians in fascinating big-pay jobs 
from coast to coast. You can start earning as much as $150 
per week; no limit as time goes on, or you can open your 
Own business. 

UNIVERSAL not a Johnny-come lately school: 
Not a home study or correspondence training, but a “gen- 
vine” old established resident school staffed by expert 
instructors and headed by America's first TV broadcasters. 
Costs so little to prepare yourself for life. Many middle age 
trainees attend; go into successful business. No previous ex- 
perience needed. Approved for vets and non-vets. Send 
coupon for FREE BOOK on TV & elec- WRITE FOR 
tronic opportunities. 


[-—— FILL OUT COUPON—~] RH VEU 


| UNIVERSAL TV SCHOOL ‘ 
1222X Admiral Boulevard, Kansas City, Missouril 


| PLEASE SEND ME INFORMATION FREE. Age. 


Name t 

1 

| Address ] 
I City State. ; 
1 © Check here if Korean Veteran J 


NEW 
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CHECKER ;. 
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Filament 
CHECKER 


| VERSATILE 
M LOWER 
COST 


TUBES including 


COMPLETELY NEW ° 


@ Automatically checks ALL 
loctals and pix tube 


@ Continuity and voltage tester—no switches 
] 


merely plug in test leads 


Ask your Jobber to see the New Senco Checker 


ADDISON, ILLINOIS Bf 


TSERVICE INSTRUMENTS CO. 


‘ “ADDISON INDUSTRIAL DISTRICT” i 
In Canada: Emerald Television Corp., Montreal } 
asa aaa mana e | 
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FREQUENCY CPS 


Fig. 4. Curve of the compensating effect 
of the network shown in diagram, Fig. 3. 


High-fidelity amplifiers are usually 
equipped with controls for boosting or 
attenuating both the high and low fre- 
quencies. A circuit satisfying these 
operating conditions is given in Fig. 3. 
It consists of four capacitors, a single 
3 megohm potentiometer, and a 500,- 
000/50,000 ohm potentiometer. 

It can be seen that this tone compen- 
sating network, working between the 
triode sections of a 12AX7 tube, pro- 
vided a treble cut of 17 db and a treble 
boost of 16 db at 20,000 cycles. The bass 
control effected a bass cut of 15 db and 
a bass boost of 16 db at 30 cycles. Of 
course, many variations of these control 
settings may be employed so that the 
listener may alter the frequency re- 
sponse of the amplifier to suit his par- 
ticular taste. A curve of the compen- 
sating effect of this network is shown 
in Fig. 4. 

It is beyond the scope of this article 
to mathematically analyze each pos- 
sible configuration of Fig. 3. Those 
interested may break the circuit down 
into simpler arrangements for study 
and analysis as explained previously. 
For instance, Fig. 3, assuming that the 
arms of the dual controls are exactly 
at center position of the total resist- 
ance of the controls, might be redrawn 
to give the equivalent circuit of Fig. 5 
and so on for each circuit condition. 
The treatment of dividing networks and 
filters given by Oliver Read’ and tone 
control data by the same author will 
prove most helpful to those wishing to 
study the subject more thoroughly. 

For the reader interested in con- 
structing the tone compensating net- 
work just discussed, parts values are 
shown. Although dual controls for com- 
mercial sound reproducing systems are 


Fig. 5. Example of how the various cir- 
cuits can be redrawn for easy analysis. 
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usually designed especially for such ap- 
plications, the home constructor may 
build a satisfactory network using the 
multi-section controls currently listed 
by International Resistance Co. These 
multi-section controls can be combined 
with the IRC “Q” controls for numer- 
ous dual-control combinations. They 
are attached to the single control in the 
same manner as an “on-off” power 
switch is added to a variable control. 


REFERENCE 


1. Read, Oliver: “The Recording and Re- 
production of Sound,” Howard W. Sams & 
Co., Inc., pp. 361-366 and 385-405. 


VARIABLE CAPACITOR MOUNTS 
By ARTHUR TRAUFFER 


OST of the lower-priced, high-capacity 
variable capacitors have no provision 
for single-hole-mounting, making it nec- 
essary to drill two or three holes in the 
panel (besides the shaft hole) every time 
you want to mount the capacitors on ver- 
tical panels. One well-known brand 365- 
pufd. variable has no mounting holes on 
the front of the frame at all—there are 
two holes on the bottom for mounting 
it on a chassis or breadboard. 

As shown in the photo, the writer 
solved the problem by using standard 
electrical fixtures selling in dime stores 
and electrical supply stores for 10c to 15c 
each. These are brass cup-flanges con- 
taining 4% NPT nipples, used for mount- 
ing brass-shell lamp sockets onto walls, 
ceilings, etc. To convert a variable capa- 
citor to single-hole-mount, simply slip 
the flange over the shaft and onto the 
front of the capacitor frame, and then 
fasten the flange securely with machine 
screws, rivets, or solder. 

Both variables shown in the photo are 
well-known makes now on the market. 
The one on the left has no panel-mount- 
ing-holes on the front of the frame at 
all. The flange was reamed out slightly 
(a rat-tail file can be used) and then 
slipped onto the shaft, and then two 
holes were drilled through the front of 
the capacitor frame and threaded with 
a 6-32 tap, then the flange was secured 
to the capacitor frame with two 6-32 
round-head screws 3/16” long. If you 
don’t want to thread the holes just use a 
larger drill and use hexagon nuts on the 
screws. Or if desired, simply solder the 
edge of the flange to the front of the 
capacitor frame. In this case, the entire 
flange was used because the shaft was 
long enough to accommodate a knob 
after the flange was installed. The ca- 
pacitor at the right had a shorter shaft 
so it was necessary to saw the flange in 
two, midway between the nipple and the 
flat part of the flange. The flange was 
then soldered onto the front of the ca- 
pacitor frame, as shown. 

Standard 4% NPT hexagon nuts fit the 
nipples on the flanges, as shown. —{(/— 


How inexpensive brass cup-flanges can be 
used to panel mount variable capacitors. 
‘ waste 
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200 Ihs. on a 10 ft. television mast 


N PERMA 
) TUBE 


I supports 
wy it safely! 


A 
& 


What about 
other masts 
either steel or 
aluminum 


vl 


L/ MAKE THIS TEST 


\\ YOURSELF 


Place a 10 foot length of 114” 
What PERMA-TUBE means to you 


x 16 gage (.065” wall) Perma- 
Tube between two tables so 
that 6 inches rests on a table 
at each end. Stand a 200 pound 
man at the center point. 

What happens? Tests prove 
that Perma-Tube will support 
this 200 pound weight with a 
minimum of deflection and per- 
manent set. 

And, Perma-Tube stays 
strong because it is corrosion- 
proof (Perma-Tube is coated 
with a metallic vinyl-resin in- 
side and out). 

Other steels and the strong- 
est grades of aluminum show 
serious degrees of permanent 
set. Why? Because they lack 
the special strength of J&L 
Steel that is used to make 
Perma-Tube Television Masts. 


Protection for your work and your 
customers. 


y] Freedom from damage due to 

* storms or corrosion severe enough 

to destroy most other masts. 

3 Better reception from the sets you 

* install. 

4. Insurance for your reputation. 

5 Increased good-will and profits 
* for you. 
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fi UE ul upeduclien Uequucres (i PRECISION turntable 


THE NEW PRESTO 


trouetle 
T-18 


MADE BY THE WORLD’S LARGEST MAKER 
OF PRECISION RECORDING EQUIPMENT 
@ Improves record performance tremen- 
dously...delivers professional broadcast 

quality! 

@ Simple operation—a sideway flick of the 
control lever selects 3 speeds—33%, 45, 
78 rpm. 

@ Quiet insured! Precision deep-well turn- 
table bearing. 

@ Quality plus! Extra heavy weight, cast 
aluminum 12-inch turntable covered 
with non-slip cork. 

@ Beautiful design—smart telephone black 
and brushed chrome finish. 

@ Easy to install...only rectangular cut- 
out needed. Easy to buy at only $53.50. 


| Revolutionary 3-Speed Mechanism 

E ; The Pirouette embodies the ex- 
i | Clusive PrEsTO “flick shift” speed 
Sia ge mechanism, with 3 idler wheels 
mounted on a single movable plate. Insures 
professional speed accuracy and trouble-free 
performance. 


Presto Pirovette T-18H Turntable 


The history-making T-18 with 
hysteresis motor...a magnifi- 
cent hi-fi instrument. $108. 


The 16” 


Presto Pirovette T-68 Turntable 
version of PRESTO’s 
flick-shift T-18...for homes with 
fine hi-fi collections. $79.50. 


Presto Pirovette T-68H Turntable 
A 16” flick-shift turntable with 
hysteresis motor...a new pin- 
nacle in hi-fi. $134. 


Send this coupon for more information > 


PRESTO RECORDING CORP 
Hi-Fi Sales Division, Dept. RTV-3 
Paramus, New Jersey 


| 
I 
1 
0) E STi0 R E C 0 R D l N iH | Rush catalog ~~ ge Sey —_ 
Pirouette T-18, T-18H, T-68, T-68 
: C 0 R P 0 R A T | 0 N | turntables and name of nearest PRESTO 
Paramus, New Jersey | distributor. 
Name. 
Export Division: 25 Warren Street, New York 7, N.Y. | dekiees 
Canadian Division: instantaneous Recording Service, 42 Lombard Street, Toronto City Zone 
State 


8-element 
VEE-D-X 
“long john” yagi 


$7795 net Fryreeye 
$7.49 ea. 


Reg. $18.50 


| 


A. High front-to-back ratio provides high 
gain for fringe areas. Full 6 mc. band 
width. mean. & boom bracing for extra 


a eo Specify Chan.. 


—w go 
Stock #99-T-DLI. 


4-bay VEE-D-X 
colinear array 
$65° met Reg. $26 


C. Broad-band array has 
attached phasing harness, 
center terminals for line. 
ea ig cadmium-plated. 


Chan. 8, 9, 10, 11, 12, 13. 
Specify ‘Chan. wt. 4Y%, Ib Ss. 
Stock #99TVDCA 


UHF bowtie & reflector 


by NEPCO 
LOTS OF 3B 
$2.49 ea. 


$965 net 
E. For mast mount. High _ 
F 


Reg. $6.95 

& directivity on all 
bands. Hardware and outfit 
weather-resistant. Wt. 3 Ibs. 
Stock #T-BTR-1X 


T REDELEELOOOLOLI ELLIE LESLIE EEE EEE EEE EERE OSS 


terrific TV antenna 
values at Concord 


x 
we 10-element 
a VEE-D-X 
broad-band 
yagi 


B. 2 Antennas cover all VHF channels. High 
front-to-back ratios. Pre-assembled for easy in- 
stallation. Chan. wd Wt. 15 Ibs. 

Stock #99TX26 . $41 et$ 
Stock # 997X713, me Ibs., Reg. $20; Net $8.95 


10-element 
DELCO Yagi 


— | 
— 


Reg. $35 $7750 net 


Lots of 3 — $6.95 ea. 


D. Inline design with wide element (heavy gauge 
all-aluminum) spacing for extra-high front-to- 
back ratio. Twin V-braced crossbar for strength. 
Chan. 5 & 6, Specify Chan.. Stock #99TBD610. 


Money-back guarantee. 
$5 minimum orders. 


send for FREE catalog 
Concord Radio, 47-B Warren St., New York 7 
© Please send me items on attached clipping. 
J I’m not on your list. Send Bargain Catalogs. 
(0 Send special TV Accessories Close-out List. 
name 


address 
city zone a 
0 check enc O M.0. ont Digby 9- 1132 : 


OB NYC. 25% deposit on COD’s. 


Pulling Chassis 
(Continued from page 57) 


In an extreme case like this we have 
found a complete understanding is best. 
To take a chassis without spelling out 
everything in black and white is only 
asking for heartaches. So, Hank told { 
the gent the price our average bench 
repair runs. Then he carefully ex- 
plained, that is only the average. Hank 
pulled out a list of our bench prices on 
a card that we carry just for situations 
such as these. These preparations paid 
off, for the man gave him the go-ahead. 

Sure enough, on the bench it turned 
out to be a “toughie.” First the tuner 
was tediously checked, the if. strip 
looked over, and the video amplifiers 
tested. Nothing. The benchman stopped 
and rescrutinized the symptoms. A bell 
rang. Not only was there sound in the 
picture but a varying buzz in the sound 
indicated that there was video in the 
audio. A question grew in the shop 
technician’s mind. Where can the sound 
get in the picture and also the picture 
get in the sound? He shouted as he 
found it. The screen grid of the audio 
output 25L6 tube was fed “B +’ from 
the damper, see Fig. 3. Acting as a 
filter capacitor for a connecting “B+” 
line that fed the video i.f.’s was a 
200 pwfd., 150 volt capacitor shown 
circled. It was open, no longer filter- 
ing. The audio and video were able to 
fraternize unhindered. A new capacitor 
restored perfect performance. 

This was a good piece of bench labor 
but it consumed many hours. How- 
ever, the set owner paid the bill with- 
out a whimper because he had been 
adequately briefed. 

A lot of TV bench repair jobs are lost 
after customer permission is granted 
when a technician talks too much. 
There is a certain amount of tactful 
“sab” that is necessary, but all trends 
of conversation should be curtailed as 
soon as the set owner says OK. We 
have a gimmick for this. It might on 
the surface appear silly but dollars and 
cents wise it is very effective. As soon 
as the client gives permission we al- 
ways ask, “Do you have a little pa- 
per bag to stow the knobs and bolts?” 
Once your customer is set into motion 
helping you to remove the chassis your 
sale is final. 


Fig. 3. When the circled capacitor shown 
here became open, sound bars appeared on 
the CRT screen, and at the same time, ¢ 
video buzz became apparent in the sound. 
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National ' 
Wide Band 
Discriminator 


F enrene. —i 
Closest Competing 
FM Tuner 


Standard ‘Hi-Fi’ 
Tuner 


10.7 me 


ortrait of the ultimate in 


The “S’ curve shown above is graphic proof of the su- 
perior performance you get from the National CRITERION 
FM-AM Tuner on music signals originating from FM 
stations. 

For this characteristic trace of the CRITERION's wide- 
band discriminator shows a bandwidth of 3 megacycles, 
compared to the 2 megacycle bandwidth of the closest 
competing FM-only tuner, and the 0.3 megacycle bandwidth 
of the vast majority of so-called “hi-fi tuners! 

Just what does this superior design mean to you—a 
discriminating listener? 

Simply this. Your FM reception suffers far less interfer- 
ence from stations broadcasting on nearby frequencies. 
Overall distortion is kept to the lowest value of any tuner 
— below 1% from antenna to output jack. And it's this 
low distortion that makes the CRITERION the ¢rve hi-fi 


radio instrument. 


National 
CRITERION 
FM-AM 
TUNER 
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listening... 


The National CRITERION offers you many other extra- 
quality engineering advances to improve your enjoyment of 
FM and AM reception, too. Here are just a few. 

@ Exceptional FM Sensitivity — Better than 35 db of quieting 


on 2 microvolt input signal. Pulls in the weakest of ‘‘fringe”’ 
FM stations. 


@ Simultaneous AM-FM — Independent channels of unusual 
flexibility for reception of stereophonic broadcasts. 

@ Mutamatic — Special squelch circuit eliminates annoying 
between-stations hiss on FM. Stations snap into “focus” out 
of complete silence as you tune. 


@ High Capture Ratio — Wide band discriminator and instan- 
taneous limiters reject interference up to 80% of the strength 
of the desired signal. Traffic noise and aircraft interference 
are eliminated. 

All these features add up to the ultimate in FM listening 
for your home, whether you're an engineer who understands 
these superior features, or a music-lover who can enjoy them 
to the fullest. 


For all the facts about the CRITERION FM-AM tuner, 
and other outstanding high fidelity products, write today to 
NATIONAL COMPANY, Dept. RT-3, 61 Sherman Street, 
Malden 48, Massachusetts. 


National<< 
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crafted by masters 


for audio use 


exclusively! 


What's New 


ECC 83/12AX7 EL 34 
Eliminate High power 
microphonics output up to 
only $2.50 NET 100 watts 
only $3.95 NET 
MATCHED PAIRS 
$8.95 NET 


Mullard 


DISPLAY 
Booths 831-833 
I. R. E. SHOW 
MAR. 19th-22nd 


ECC 81/12AT7 
only $2.50 NET 
ECC 82/12AU7 
only $2.15 NET 


EL 37 
Replacement for 
6L6-5881-KT66 
= $3.50 NET 
MATCHED PAIRS 
$7.95 NET 


EL 84 
Powerful 
miniature 


output 
only $2.40 NET 


EF 86 

Special 

designed 
Input pentode 
only $2.75 NET 


For complete circuit and tube information write: Dept. RTN-3 


Available at your local distributor or write to: 


INTERNATIONAL ELECTRONICS CORP. 81 Spring Street, New York 12, N.Y. 
MULLARD PRODUCTS 

RECEIVING AND SPECIAL PURPOSE TUBES * ULTRASONIC EQUIPMENT 

RADAR + ELECTRONIC INSTRUMENTS + HIGH FIDELITY EQUIPMENT 


Berliner 
Gramophone 


Write full 
- description to 


Is This In Your Attic? 
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ALSO WANT 
Columbia Grand Graphophone 
Hill Talking Machine 
Improved Gramophone (Zon-o-phone) 
Eagle Graphophone 
Victor Models A, B, € & D 
Friend Talking Machine 
Columbia AY Disc Graphophone 
Edison Concert Phonograph 
Edison and Columbia Coin Machines 

AND 


Miscellaneous disc and cylinder phono- 
graphs with “outside” horns. 

Box 50 
366 Madison Ave. 
New York 17, N. Y. 
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REMOTE TV CONTROL 

A remote unit that will control all 
of the important television receiver 
adjustments from up to 30 feet away, 
is currently being introduced by the 
RCA Service Company, Inc. as its 
“RCA Magic Brain Remote TV Con- 
trol.” 

The control is designed to turn the 
set on, change stations, adjust volume, 
picture, and fine tuning, and turn the 
set off. The accessory can be installed 
on 163 of the company’s TV models 
manufactured since 1951 which do not 
have u.h.f. tuners. 

Small enough to fit in a hand, the 
control unit measures 214” in width, 
2” in height, and 5%4” in length. The 
durable, brown plastic unit contains 


2 


three separate control knobs for fine 
tuning, picture control, and “on-off” 
and volume as well as a dial for all 
v.h.f. channels. 

The control unit is connected to the 
TV receiver by a 30-foot flat, protec- 
tively-covered cord. It comes com- 
plete with a subchassis and motor that 
are installed inside the receiver. 


CLIP-IN RECTIFIER 

Selenium rectifiers equipped with a 
new spring-steel, snap-action mount 
providing greater ease of assembly 
have been announced by Federal Tele- 
phone and Radio Company, 100 Kings- 
land Road, Clifton, New Jersey. 

The new type mount now makes it 
possible to remove the rectifier from 
the radio or TV set without unbolting 
the chassis from the cabinet. The new 
mount is assembled to the rectifier’s 
center stud or bolt as an integral part 
of the assembly. It is so constructed 
that when the rectifier is snapped into 
two parallel slots in the chassis, the 
chassis wall is gripped between two 
barbs and two curved counter springs 
of the mount. A rigidly locked, wob- 
ble-free mounting results. 

The new mount can be adapted to 
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pe An gyn Fanon one 
electronic equipment, suc 


ART13, APR4, 'ARCI, ARC3, 

ARN6, ARN7, BC221, BC788, F = TUBES! 
BC610, and many others. & 

State conditions, type and , 


20000HM WEW 


PER VOLT 
ACc-DC 
VOM MULTITESTER 


42 

22 Full Scale ee 
oc Mer 0-6; 0-12; 0-60; 
0-300; 1200. 
ac VOLTS: 0-6; 0-12; 0-60; 
0-300; 0-1200. 
oc CURRENT RANGES: 0- see 
microamps; 0-3 MA; 0-30 


MA. 
jeer weg RANGES; 0-20K 


8; 0-2 Megohm, 
peciben Tee 5 ranges 
from —20 to 6 db. 


+ 
samptete, assembled, (Not a 


Price oer eee (with 
Test Leads) ...,............ 


>: 1 Fl TURNOVER CARTRIDGE 

— a. RANGE: io in, e500 CPS 

srvisi 2 sapphire (1 LP and 
1 Std.) 


OUTPUT: .5 volts. 
Price per WAR asec csssscoe: 


caret oEL RN-s80, 


WEIGHT: ety ia. 
OUTPUT LEVEL: 65 db’ Excel: 
lent frequency response. 
Chrome plated case with Han- 
/ dy ta Clip. & ft. shielded 


cable. 
Price per Each............ 


DYNAMIC EAR PHONE 
MODEL RH-14 
Lightweight Plastic. Fits right 
into ear. SENSITIVITY: 65 db. 
DC_ resistance 2000 ohms, 
HIGH IMPEDANCE: 5000 
ohms. Complete with 3 ft. cord. 

Price per Each 
Low IMPEDANCE: ‘(8 ohms) 
Model RH-15 .............. $1.95 


ip CRYSTAL MICROPHONE 
ye High Quattty 
pore.  apgpee 
OUTPUT L: db. 
FREQUENCY. WESPONSE: 30- 


x 
Hal 


Comes iamae 
(274N-ARC5, ATA) 


ALL COMPLETE WITH TUBES 
Excellent BRAND 
Description Used NEW 
Receiver 190- — Ke-.....$11.95 $14.95 


Receiver 3-6 Mc ............ 8.29 11.95 
Receiver 6-9 Me Vauseiensebin . 9.95 


3-Receiver Control Box . 
fransmitter Control Box . 


GAXSGT ' .69 


00 Mc 
Beacon Recvr 195-420 Ke.4.98 _ . 
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WE SHIP TO ALL THE WORLD. CORRESPONDENCE IN ALL 
LANGUAGES. 


\SELECT THE TUBES YOU NEED FROM ONE OF THE#= 


SaRE CAM MOST COMPLETE TUBE INVENTORIES IN THE WORLD: 
First Quality — Fully Guaranteed — Standard Brands —No Seconds _ TUBES! is 
RECEIVING TUBES TRANSMITTING AND SPECIAL PURPOSE TUBES 
a a qm mm te me te 
SEAS 63 77 oS 0C3/VR105 ‘68 274A 1.40 1603 2.95 
Sees = i 33 0D3/VR150 68 2748 ‘85 1616 ‘50 
pom a (fe 39 1822 125 204TH (7.95 1619 30 
ieee 138 me a i i Z 
1824 4.8 
= os 3 1827 «12.95 350A 2.65 1625 29 
Sony = = 4 1835 3.45 3508 2.35 1626 19 
eBLIGT 1.05 7¥7 ‘95 ii ie a ae rf 
a i i i i 
1N23 ‘68 A 2.95 1654 1.75 
a ae, ig] ie Boe oh ee 
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te RR ee a 
= - : wi ~ 2043 7.25 ~ 715 10.95 8.95 
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gre «8512847 ‘89 2E24 1.95 2.95 5670 1.45 
ory, 8s GBM) 330s yee” «3250 seme has 
6F8G 72 1208 69 2532 1250 726C 2.50 5686 2.45 
6G6G 72 59 2136 14.95 750TL 39.50 5687 2.65 
SHS 59 (12156T 65 2151 97.50 801A 38 §703 
49 42K7GT 85 2155 39.50 802 45 5763 95 
Be 2 im 8 | TE ie Re 8 
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6I7GT 65 12867 79 2K33A «= «56.90 807 1.18 5851 
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7 74 12837 bs 3824 95 809 2:20 5879 1.25 
ie a i er ee 
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CABLE ADDRESS: HAMSHACK NEW YORK 


370 Greenwich Street, New York 13, N. Y. Telephone CAnal 6-8446 


rectifiers rated from 25 to 195 volts 
a.c. and from 65 to 750 milliamperes 
d.c. Requests for further information 
should be addressed to the Components 
Division of the company. 


TUBULAR PI FILTERS 

Cornell-Dubilier Electric Corporation 
of South Plainfield, N. J. is now offer- 
ing a new series of “Quietone’”’ pi filters 
in tubular cases. 

These metal-cased, hermetically- 
sealed tubular type filters, in the handy, 
threaded-neck mounting style, offer 
high insertion loss values for the sup- 
pression of radio noise. They are made 
to the smallest possible sizes and mini- 
mum weight for the stated ratings and 
attenuation characteristics. 


Currently available are units in the 
range of .1 to 50 ampere at voltages 
of 28, 50, 100, 300, and 500 d.c. and 115 
and 125 a.c. Frequencies are 60, 400, 
and 1000 cps. 

For further information and cata- 
logues make your request on company 
letterhead. 


PANORAMIC RECEIVER 

CGS Laboratories, 391 Ludlow Street, 
Stamford, Conn. has recently intro- 
duced a precision, all-electronic pano- 
ramic receiver designed especially for 
v.h.f. applications. 

Covering the range from 100 to 150 
me., this “Trak” receiver features 
three controllable inductor-tuned r.f. 
stages in a double superheterodyne cir- 


THE ONE spPeEAKeER 
FOR ALL LOW-LEVEL 


P.A. INSTALLATIONS 
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By Altec Lansing — 
A Famous Name 
in Sound! 


Altec Lansing 401A 


Power Capacity— 14 watts 


Impedance— 8 ohms 
Resonance— 75 cps 
Voice Coil 

Diameter— 7” 
Depth— 3-5 /8” 
Frequency 

Response— 


60 to 
10,000 cycles 


In public address or paging systems requiring a number of 
speakers to be operated at low levels, the Altec Lansing 
401A is your best choice. Offering the highest quality 
available in inexpensive 8” loudspeakers, the 401A has a 
frequency response of 60 to 10,000 cycles—well beyond the 
ordinary performance of public address speakers. 


The low price of Altec’s 401A also allows you to install more 
speakers for the same investment. At only $13.20, the 

Altec Lansing 401A is your best buy—and your best choice 
—for high quality, low-level performance in any public 


address or paging system. 


LANSING CORPORATION 


Dept. 3-T 
9356 Santa Monica Bivd., Beverly Hills, Calif. 
161 Sixth Avenue, New York 13, N.Y. 


LOUDSPEAKERS « AMPLIFIERS « PREAMPLIFIERS e TUNERS e ENCLOSURES 
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cuit which provides more than 60 db 
attenuation of all spurious responses 
and a noise figure no greater than 13 
db throughout the tuning range. 
Seven tracked ‘“Increductor’” con- 
trollable inductor tuned circuits op- 
erate without moving parts to provide 
vibration-free operation and virtually 
unlimited life. A precision marker cir- 
cuit permits frequency measurements 


on observed signals to an accuracy of 
better than 1 per-cent. 

Illustrated literature giving details 
of circuitry, performance, and _ tube 
complement on the Model PAN-1 is 
available from the company on request. 


TRANSISTOR KIT 

General Transistor Corp. of Jamaica, 
New York is now offering a kit of six 
diffused p-n-p junction transistors for 
all types of radio receivers. 

Designed for experimenters, engi- 
neers, and technicians, the kit includes 
one converter-oscillator unit, two if. 
transistors, and three audio transis- 
tors, all packed in a functional lucite 
box. Users of the kit will find they can 
build almost any type radio with this 
assortment. 

For full details on Kit No. 2, write 
the company direct. 


"OQ" MULTIPLIER KIT 
Of interest to radio amateurs is the 
new “Q” multiplier kit recently re- 
leased by Heath Company of Benton 
Harbor, Michigan. 
Especially effective on the phone 
and c.w. bands when the QRM is heavy, 


the new QF-1 provides an effective 
“Q” of approximately 4000 for ex- 
tremely sharp “peak” or “null.” It can 
be used to peak the desired signal or 
null an undesired signal or heterodyne. 
It will tune any signal within the if. 
bandpass of the receiver. It also pro- 


vides “broad peak” for conditions 
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where extreme selectivity is not re- 
quired. 

The multiplier operates with any 
receiver having an i.f. between 450 and 
460 ke. It cannot be used with a.c.- 
d.c. type receivers. As is customary 
with Heathkits, this unit comes com- 
plete with full instructions for as- 
sembling the device. 


TRANSISTOR RECEIVER 

Raytheon Manufacturing Company’s 
Television and Radio Division, Chicago, 
has recently introduced the new “De- 
luxe T-150” portable pocket receiver 
as the fourth unit in its line of tran- 
sistorized radios. 

The T-150 uses six transistors to 
provide seven-transistor performance. 
It is said to have five times the power 
and volume of vacuum-tube type pock- 
et-sized receivers. A compact 9-volt 


battery powers the receiver. It will 
play for more than 150 hours in normal 
use or about four months of normal 
listening time on this battery. 

The receiver is housed in a compact 
thermoplastic resin case, in five differ- 


¢ 4 
ent color combinations. It measures 
1%” thick, 6%” long, and 314” tall. It 
weighs only 22 ounces with battery. 
The receivers come equipped with a 
gold-finish, flexible carrying’ strap 
which permits them to be carried over 
the wrist. 


NEW BOX CHASSIS 

LMB of 1011 Venice Boulevard, Los 
Angeles 15, California has announced 
the addition of thirty-three new sizes 
and shapes to its line of “Flangelock” 
box chassis. 

This type of construction is designed 
to provide 100 per-cent shielding. It is 
also dustproof and moistureproof and 
can be made rainproof for outdoor in- 
Stallations by sealing. 

A catalogue listing all of the sizes in 
this new series is available from the 
manufacturer on request. 


HUGHES TRANSISTORS 
The Semiconductor Division of 
Hughes Aircraft Company, Culver 
City, California has announced the 
availability of three new n-p-n fused 
junction germanium transistors, Types 

HA5001, HA5002, and HA5003. 
All of the new units are medium 
power transistors characterized by 
high gain and low noise figures. In ad- 
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G-E “GOLDEN TREASURE” CARTRIDGE 


with new Clip-In-Tip Diamond Stylus 
brings you front row fidelity—at home 


VERY NOTE of music from the sonorous 

bass viol to the tinkle of the triangle is 
reproduced with stunning clarity by the 
“Golden Treasure’ Cartridge. Long-last- 
ing G-E diamond styli* reduce wear on 
record grooves to make records last longer, 
sound better. General Electric is the choice 
of audio experts, professional broadcasters, 
home music lovers everywhere. 


Only General Electric has the exclusive 
Clip-In-Tip design that makes stylus re- 


IT’S EASY! Raise the tone arm to permit free 
rotation of the Clip-In-Tip stylus. . . 


placement so easy. With Clip-In-Tip, any- 
one can replace a G-E stylus instantly. 
Now it’s easy to use good styli all the 
time—and protect your records, too. 


When buying a new cartridge, or re- 
placing a.worn-out stylus—be sure you in- 
sist on the genuine G-E. See your hi-fi dealer 
for a demonstration. General Electric Co., 
Special Products, TV Dept., Section R1536, 
Electronics Park, Syracuse, New York. 


*G-E sapphires available at lower cost. 


IT’S QUICK! Worn stylus slides out—new stylus 
clips in. That’s all you have to do! 


Progress ls Our Most Important Product 


GENERAL @@ ELECTRIC 


123 


RrokRere. | 
2 TV Sets 
1 Antenna 


Te deel 
Grane’. 


2-SET COU 


Model TV-42 
Approved for Color TV 
UHF, VHF and FM 


® Matched resistive circuit 

@ Flat response —0 to 900 
megacycles 

© 12db inter-set isolation 

® Easy to install 

© Couples 2 TV sets without 
ghost or smear 


Opphicalion: 


In class A signal creos the 8-T 2-Set 
Coupler provides the ideal low cost solu- 
tion to the problem of operating two 
receivers from one oantenno. There ore 
other applications. For exampie, the TV-42 
con couple a TY set and FM receiver to 
one antenna—or it can be used, in reverse, 
fo couple or mix 2 ontennos fo one 
receiver, 


Write for FREE BOOKLET —“TV for 2 or 3...0r More” 
Covers all types of Multiple TV Systems 


Sold by Radio-TV Parts Distributors and Jobbers 
BLONDER-TONGUE LABORATORIES, INC. 
Dept. LC-4 Westfield, New Jersey 
Manufacturers of TV Cameras, 

a TV Amplifiers, Boosters, 

onan | UHF Converters, TV Accessories 
alee | and Originators of the Masterline 
and ‘Add-A-Unit’ Master TV Systems. 


dition, they exhibit a negligible alpha 
crowding effect at high currents. The 
low alpha crowding effect makes these 


| 


new units particularly applicable to | 
high-current, medium-power ampli- | 
fiers. They are also suitable for com- | 


puters, switching, audio amplifiers, i-f. 
amplifiers, r.f. amplifiers, and oscil- 
lator applications. 

Write the manufacturer direct for 
full specifications on these transis- 
tors. 


SUBMINIATURE WIREWOUNDS 

Reon Resistor Corp. of Yonkers, New 
York is currently offering a new line 
of miniature and subminiature wire- 
wound resistors designed especially for 
printed circuit and crowded chassis 
applications. 

The new “M” series miniature units 
have an o.d. of 34” while the subminia- 


ture “SM” series are 4” o.d. An op- | 


tional pigtail construction features | 


“R”-radial, “A’-off center axial, or 
“C’’-central axial. Resistors are avail- 
able in open bobbin style with the com- 
pany’s “Plastikote’” impregnation or 
hermetically sealed by epoxy encapsu- 
lation. The latter coating exceeds the 
salt atmosphere characteristic “A” of 
the new amendments to MIL-R-93A. 

Available wattages are from .1 to 
2.5 watts and ohmic values up to 2.5 
megohms. Write the company for full 
details. 


FOUR-VOLT BATTERY 

The Tube Division of Radio Corpora- 
tion of America, Harrison, N. J. has 
developed a new 4-volt mercury bat- 
tery which is especially designed for 
battery-operated radio receivers using 
circuits with both tubes and transis- 
tors. 

The new Type VS400 is 1142” in di- 
ameter and 13142” high and has flash- 
light-type terminals. It is the third 
battery the company has released re- 
cently for transistor operation. The 
earlier units were the VS300 and the 
VS301, both 9-volt batteries. 


NEW TWIN TRIODE 

The Tube Department of General 
Electric Company, Schenectady 5, New 
York has added the 6CG7 to its line of 
600 ma. controlled-warm-up tubes. 

This 9-pin twin triode miniature 
equivalent of the 6SN7GTB is designed 
for use in a variety of circuit applica- 
tions, particularly as vertical and hori- 
zontal oscillators in television receivers. 
It may also be used as a blocking 
oscillator, phase inverter, multivibra- 
tor, or in any application requiring a 
medium mu twin triode. 

The 6CG7 has a controlled heater 
warm-up characteristic of 11 seconds 


ATTENTION 


® Electronics 
Classes 


® Study & 
Employee 
Groups 


® Service 
Technician 
Organizations 


@ Club 
Members 


Subscriptions to 
RADIO & TELEVI- 
SION NEWS —the 
world’s leading elec- 
tronics magazine — 
are available at spe- 
cial bulk rates for 
schools, study and em- 
ployee groups, clubs, 


etc. 


For information, 
write to: 


RADIO & 
TELEVISION 
NEWS 


Dept. 1016 
366 Madison Ave. 
New York 17, N. Y. 


RADIO & TELEVISION NEWS 


NEWS 


which makes it suitable for TV sets 
using either parallel-connected heaters 
or in sets which employ 600 ma. series- 
connected heaters. 


INDUSTRIAL TV CONTROLS 

The Electronics Department of Dia- 
mond Power Specialty Corporation, 
Lancaster, Ohio has designed a new 
remote control pan and tilt mount 
especially for use with its “UtiliVue” 
and other industrial TV cameras. 

Rotation is full 360 degrees and it 
can be limited to any arc desired. Tilt 


is 45 degrees above horizontal and 45 
below—90 degrees in all. Complete 
360 degree rotation is accomplished 
in 36 seconds while the 90 degree tilt 
requires 15 seconds. Pan and tilt 
motions are driven by separate motors 
individually and remotely controlled 
from a control panel located at any 
desired point. The mount is especially 
useful where it is necessary to have 
one camera cover a very wide area. 
The unit may be used in both indoor 
and outdoor installations. 


CBS TRANSISTOR RADIO 

CBS-Columbia, 3400 47th Avenue, 
Long Island City 1, New York has just 
released its first all-transistor receiver 
which is designed to be played any- 
where in the house without the neces- 
sity for plug-in cords or electrical 
outlets. 

The cordless receiver operates on six 
transistors and a self-contained bat- 
tery pack. The battery will provide up 


to 1500 hours of normal radio listening 
before replacement is required. The 
receiver is a full-sized home table set 
which includes a 9” oval speaker with 
the sound emanating from both the 
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HAVE YOU 
HEARD that 
our distributors 
will allow you 


10¢ credit 
he” 
© for each replaced 
oe) 
D2 
@ selenium rectifier 
A 
©) 
® @® returned — 
WS 9 Uf 6 


regardless of make? 


The selenium situation is critical, and reclama- 
tion is necessary to meet civilian, as well as mili- 
tary requirements. You can help by returning 
every replaced selenium rectifier to your distrib- 
utor for credit. 


415 N. COLLEGE AVE. 


e 
Sarkes Tarzian, Inc., RECTIFIER DIVISION s.oomincron, INDIANA 
In Canada: 700 Weston Rd., Toronto 9, Tel. Murray 7533 
Export: Ad Auriema, Inc., New York City 
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dont do it 
the hard way! 


ROTARY CABLE STRIPPER 


Model S-1 


* 


3 Easy 
as Sharpening 
a Pencil 
FAST 
ACCURATE e CLEAN 


and Practically AUTOMATIC 


Cuts and strips the outer covering of coax 
cable without injuring the shielding. 


Cuts the shielding witheut pulling, fray- 
ing or unbraiding. 


Cuts and strips the inner insulation and... 


Measures just the right length of lead 
desired. 


Ideal for stripping all insulated wire and 
cable — as well as non-metallic tubing. 


— and its ONLY $ 15 


» i ae a 


A Must For Your Kit — 
Get One Today 


at your Parts Distributor. 


BLONDER-TONGUE LABORATORIES, INC. 
Dept. JC-4 Westfield, New Jersey 


Manufacturers of TV Cameras, 
TV Amplifiers, Boosters, 

UHF Converters, TV Accessories 
and Originators of the Masterline 
and ‘Add-A-Unit’ 

Master TV Systems. 
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front and rear of the cabinet through 
the company’s special “soundwave’” 
grille cloth. A slide rule dial makes 
it possible to tune the receiver from 
either side or from the top. 

When the receiver is placed on its 
auxiliary metal stand, the radio is 
transformed into a chairside unit. Lift- 
ed out of its stand, it converts into a 
portable. This new radio is available 
in a variety of color combinations and 
in two cabinet styles. 


SUN BATTERY CELLS 
A new series of selenium sun bat- 
tery cells is now available from In- 
ternational Rectifier Corporation, 1521 
E. Grand Avenue, El Segundo, Cali- 


| fornia. 


The cells, which are suitable for 
transistor power supply applications, 


control usage, photometric equipment 
applications, as well as in experi- 
mental circuitry, are available in a 
wide range of sizes and power ratings 
from .14 square inch to 10.5 square 
inches in photosensitive area and from 
1 milliwatt to 15 milliwatts power 
output in direct sunlight. 

For full information and specifica- 


tions write the company’s Product 
Information Department and request 
a copy of Bulletin SR-115. 


TWO-SECTION VARIABLE 

Lafayette Radio, 100 Sixth Avenue, 
New York 13, N. Y. is now offering a 
new subminiature two-section vari- 
able capacitor which measures only 
1” x 1” x 5g” and is said to be the small- 
est unit of its type currently avail- 
able. 

Designed for use in miniature super- 
het circuits, the r.f. section capacity 
varies from 9 to 290 uufd. while the 
oscillator section is from 7 to 129 upzfd. 
The capacity curve is + 2% with a 
“Q” above 6000 in the broadcast band. 

The entire unit is sealed in a high- 
impact plastic case. It comes complete 
with two subminiature padders only 
36” square. 


TRANSISTOR TEST SET 

Baird Associates, Inc., 33 University 
Road, Cambridge 38, Mass., has devel- 
oped a new transistor test set, the 
Model GP. 

It provides dependable, rapid, ac- 
curate measurement of transistor char- 
acteristics at any frequency from 100 
cps to 1 me. It is especially designed 
for transistor laboratory work. 

The set permits measurement of 
n-p-n and p-n-p junction, surface-bar- 
rier, and point-contact transistors in 
both grounded-base and_ grounded- 
emitter circuits. Measurements of hy- 
brid coefficients, T-network coefficients, 
collector saturation current, collector 
capacitance, alpha and beta cut-off, 
voltage feedback ratio, open circuit re- 
sistances, and channel effect voltage 
can be made. —30- 


PHONO EXTENSION CORD 
By ARTHUR TRAUFFER 


HIS shielded phono extension cord is 

easy to make and will come in handy 
for hi-fi hobbyists, experimenters, and 
service technicians. It consists of a 
length of shielded phono cord with a 
standard phono plug soldered onto one 
end, and a standard phono jack inside 
of a small metal can on the opposite 
end. 

Any small metal can, at least 15/16 
in diameter, having a friction lid is OK. 
The writer uses “Herb-Ox” bouillon 
cube cans. As shown in Fig. 1, cut off 
a %4"-long bottom section using a thin- 
blade, fine-tooth hacksaw, and then file 
the sawed edge smooth. Drill a 4” 


” 


| diameter hole in the center of the bot- 


tom and insert a small rubber grommet 
for the cord to pass through. 
Now drill the necessary three holes in 


Fig. 1. Break-away view of the shielded 
can which goes on one end of phono cord. 


the lid and install the phono jack in the 
usual manner. The center conductor in 
the cord is soldered to the center elec- 
trode in the jack, and the shield con- 
ductor of the cord is soldered to the 
outside electrode lug in the jack, as 
shown. 

Now solder a standard phono plug on 
the free end of the cord in the usual 
manner, and test the entire assembly. If 
all is OK, put the lid on the can, scrape 
off a little of the enamel at the re- 
quired places and solder the lid to the 
can at one or two places. 

As shown in Fig. 2, the writer simply 
wrapped a *4” wide strip of “Mystik 
Tape” around the can to improve its 
appearance. Otherwise, the can could 
have been given a coat of enamel to 
cover the lettering. —30— 


Fig. 2. Completed construction with the 


phono plug installed on the end of cord. 
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oduct ITHOUT test instruments, the a al 
quest service technician would be lost. 
These instruments indicate a circuit 
or part defect in a fraction of the 
time that would be required if merely 
enue, circuit operation analysis and parts By MEL BYRON 
‘ing a substitution were relied on. Yet, how Vice-President for Engineering 
vari- many of us use our test instruments Precise Development Corporation 
only to their full capabilities? And, even 
small- more important, do we always use our . 5 
one seit einen aden? Side: does Are you getting the most from your ohmmeter? Here are 
umn will explain how to use the vari- ° . . f 
° (=) 
ae i Ar ie eomidee ‘ads some hints on using it correctly and for more purposes. 
yacity instruments correctly in both their 
e the well-known as well as lesser-known A properly operating diode will show sistance ranges of a multimeter were 
upfd. applications. less resistance in the forward direc- used to check diodes, there is a strong 
ith a Oh nee fi } tion than in the reverse direction. The _ possibility of rupturing the diode due 
band. mmerer Measurements ratio of reverse resistance to forward to excessive voltage. Unless otherwise 
high- Almost all v.t.v.m.’s and multime- resistance should be at least 500 to 1. stated by the manufacturer, low volt- 
iplete ters include ohmmeter circuits for the When using the ohmmeter to test a ages in the neighborhood of a few 
only measurement of resistance and, in crystal diode, connect the positive lead volts should be used for diode testing. 
general, these circuits are used in the of the ohmmeter to that lead of the The test procedure for selenium, 
same way. Ohmmeters are most com-_ crystal marked with an arrow. The copper oxide, manganese, or other 
; monly used to measure the resistance negative lead goes to the line or bar’ metallic types of rectifiers is very 
ersity of a part or a portion of a circuit, as on the crystal. In this position the much the same as that described for 
jevel- continuity testers, and to check capac- ohmmeter leads are connected in the the germanium diode. This check, 
» ane itors for leakage. However, there are direction of minimum crystal resist- however, is only a partial one since 
some other applications, not so well ance (forward). If the leads are re- many factors such as_ frequencies, 
, ace known, which will aid the service tech- versed, the backward crystal resist- voltages, and general operating con- 
char- nician to cut down on servicing time ance is measured. ditions should also be tested for in a 
n 100 and help him in tight spots. Among An important precaution to be ob- thorough check. 
igned these uses are: the testing of crystal served is that while a v.t.v.m. uses low Transistors: A conventional transis- 
rectifiers and transistors, checking voltages (about 1% volts) in its ohm- tor may be thought of as two crystal 
it of loudspeakers and measuring the im- meter section, a multimeter may use diodes connected together back to 
-bar- pedance of their voice coils, and test- batteries giving up to 45 volts in its back. To test a p-n-p transistor, there- 
rs in ing meter movements. high resistance ranges. The multi- fore, the base is treated as a common 
nded- Crystal rectifier testing: A germa- meter does not have the advantage of cathode while both the emitter and 
f hy- nium diode may be tested by compar- a current amplifier such as that em- collector are thought of as positive 
ae ing its forward to its back resistance. ployed in the v.t.v.m. If the upper re- connection points. With the negative 
ector - 
it-off, Just Out : 
Sea UPREME anud 
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AMAZING BARGAIN COVERS ALL POPULAR SETS 
1956 ¥ Here is your service data for faster, easier 
The new 1956 TV manual is the TV repairs. Lowest priced. Best by compari- 
7 levision scoop of the year. Covers all im- son. Supreme TV manuals have all needed 
€ portant sets of every make in one service material on every popular TV set. Help- 
n the scing Information giant volume. Your price for this ful, practical, factory-prepared data that will 
tor in Borviomy, mammoth manual is only $3. _This really make TV servicing and adjustment easy 
eléce super-value defies all competition. for you. Benefit and save with these amazing 
Other annual volumes at only $3 values in service manuals. Only $3 per mam- 
con- and $2 each. Includes all data moth volume. The choice of wise servicemen. 
p the needed for quicker TV servicing. The repair of any tele- 
k, as Factory service material simplifies SIMPLIFIES TV REPAIRS vision set is really simple 
repairs. Practically tells you how to with Supreme TV service 
a find each fault and make the repair. These giant TV manuals have complete cir- | manuals. Every eet is cov- 
md - More pages, more diagrams, more sae geese Se gees eo —- eehineny o_ — ens Boots — 
usua information per dollar of cost. Get peeps I Mction CRANES, VONAES CHAIS. T sisting and repair. This is 
ly. If Includes all popular 1956 Sets the best for less. Get SUPREME. waveforms, and many double-page schematics. | the help you need to find 
crape Here are your authentic service instructions to —— ove a a jiffy. 
v > : . . s . . 0 ¢ 2 ume covers 
ee TELEVISION SERVICING COURSE | Pci? you do expert work Quicker: and Priced at | 4 whole sear of service ma- 
m Let this new course help you in TV servicing. aad eee ge manual, Kepair Any | torial. New Television Serv- 
“eas Yelevision Amazing bargain, complete, only $3, full price for | [Y Model ever made by having in your shop all | icing Course will aid vou 
“ all lessons. Giant in size, mammoth in scope, | 22 Volumes as listed in coupon. Your special | in learning TY. Be wise, 
mply cing Com**\\ topics just like a $200.00 correspondence course. | Price for all, only $32. Or try the new 1956 | Diy, a aoe eer a 
med Lessons on picture faults, circuits, adjustments, | TW Manual to see what an amazing bargain you | gpending dollars every week 
ysu short-cuts, UHF, alignment facts, hints, $ get for $3. Send no-risk trial coupon today. ! for data not needed. 
fe its antenna problems, trouble-shooting, test 
-ould “ equipment, picture analysis, Special, only N 
: —_ O-RISK TRIAL ORDER COUPON 
—2\— P ° 
30 RADIO DIAGRAMS : SUPREME PUBLICATIONS, 1760 Balsam, Highland Pork, ILL. 
Here is your complete source of all i ie . 
the needed RADIO diagrams and service data. Radio Servicing Manuals |! Rush today TV manuals checked below ond 
M ist - Often - Needed Covers everything from the most recent 1955 ie oaks Gaeta —- | Radio manuals at left. Satisfaction guaranteed. 
ord. Sign radios to pre-war old-timers; home radios, O Ne ens maaee ee . “4 0 New 1956 Television Servicing Manual, only. .$3. 
auto sets, combinations, changers, FM, 284 adio Manual, $ O Additional 1955 TV, $3. O Early 1955 TV, $3. 
1955 and portables. Sensational values, Only 0 !9 These annual O 1984 Tv : L $3. 
$2 for most volumes, Every manual has s 0 159 ( RADIO volumes lo pn icon tage DS eee 
ADIO- extra large schematics, all needed align- O 1952 specially priced 1952 Television Manual, $3. O 1951 Tv, $3. 
R ment facts, parts lists, voltage values, D 195 at only | 5 1950 Television Manual, $3. 0 1949 Tv, $3. 
nara — — and TE hints. 0 1950 each. $2, 50; 0 1948 TV, $3. O 1947 TV & FM, only $2. 
Volumes are large in size, 8%x1l inches, 1949 , 
about 190 pages. See coupon at right pred S 1948 THIS GROUP ~ New Television Servicing Course, complete. . . . $3. 
@ complete list of these radio manuals.» § 7) 4947 ONLY | © 1am enclosing $.......... Send postpaid. 
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I-LITE TV TUBE 


TERMS: 
and allow for tage. We avin excess 
money. 25% Sleeck © required on C.O.D.’s. 
75c service charge on orders under $5. 


Th ds of Satisfied Customers 
@ all tubes branded Hi-Lite and dated © fully guaranteed for 1 year 
@ individually boxed in attractive @ all Hickok mu tested to insure 
red and black cartons satisfaction 
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‘| TRI-SET COUPLER 
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. ae than 6 db insertion loss. 
to 50 db rejection ratio. 
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List $7.50 


problems” . Also improvement sug- 
yy by ‘eminent electronic capeeers 
- » » Edited by “2 H. S. aie 0.SC. in E.E. 


DYNAMIC ELECTRONICS-NEW YORK, INC 
FOR<ST HILLS, LONG ISLAND, N. Y 


lead of the ohmmeter connected to 
the base, low resistance should be read 
to the collector and emitter. The col- 
lector-to-emitter resistance should be 
high irrespective of the polarity of the 
test leads. The complete reverse is 
true for n-p-n type transistors where 
the base is considered positive and the 
collector and emitter are negative. 
The collector-to-emitter resistance 
should still be high. 

Speakers: A speaker and its voice 
coil can be tested by connecting an 
ohmmeter across the primary of the 
output transformer and listening for 
a “click” in the speaker. This, of 
course, cannot be considered as a 
quantitative test, but will indicate a 
dead output or an open voice coil. It 
is only effective in permanent-magnet 
type speakers. Incidentally, the ap- 
preximate impedance of the voice coil 
of a speaker can be derived by multi- 
plying its d.c. resistance by 1.1. 

Testing meter movements: In a con- 
ventional ohmmeter, the center scale 
resistance on any range is the same as 
the internal multiplier resistance for 
that range. If a meter has a center 
scale reading of 10,000 ohms, for ex- 
ample, its internal resistance is like- 
wise 10,000 ohms on that range. On 
the 100-ohm center scale, the internal 
resistance is 100 ohms. Each of these 
resistors is in series with the battery. 

An ohmmeter which is pointing to 
1000 ohms when this is the center 
scale position of a particular range 
would have about 1.5 milliamperes 
flowing through the test leads. (The 
battery voltage of 1.5 volts divided 
by the internal resistor of 1000 ohms.) 
If the ohmmeter leads were now con- 
nected to a milliammeter, the 1.5 
milliamperes would flow through the 
meter under test, and a milliammeter 
in good condition should read 1.5 milli- 
amperes. 

If the needle on the low resistance 
range of the ohmmeter were _ used, 
considerably more current would flow 
through the test leads. For example, 
if 10 ohms were the center scale read- 
ing of an ohmmeter on a low resist- 
ance range, the current flowing 
through the leads would be 150 milli- 
amperes. This, when fed to a milli- 
ammeter, might damage it. If you 
want to test a low current meter for 
continuity, always start at the highest 
ohmmeter range and work down. In 
such testing, a slight inaccuracy can 
be expected due to the internal re- 
sistance of the meter being tested. 


General Comments and Precautions 


The most common cause of trouble 
when using an ohmmeter is to forget 
to turn off the equipment under test, 
such as a radio or TV set. Remember 
that an ohmmeter is basically a re- 
sistor and battery in series. When it 
is connected from “B+” to ground on 
a TV set, a short circuit occurs. In a 
v.t.v.m. the meter movement would 
probably be protected by the tube. 
However, the internal resistor on the 
range used would probably be burned 
out. 
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Measuring high resistances: When 
the ohmmeter section is being used 
correctly, the most serious difficulty is 
associated with high resistance read- 
ings (millions of ohms). Here the op- 
erator is beset with several problems, 
the most important being how to con- 
nect the common lead. If it is con- 
nected very much above d.c. or a.c. 
ground certain inaccuracies develop 
due to stray pickup—this is primarily 
true of v.t.v.m.’s rather than multi- 
meters. A small grid-to-ground bypass 
in the ohmmeter helps somewhat, but 
the easiest way of avoiding erroneous 
readings is to keep the common lead 
as close to d.c. or a.c. ground as pos- 
sible. 

If a grid-leak resistor is to be meas- 
ured, the common lead should be 
brought to chassis ground and the 
ohms lead to the grid. In measuring 
the d.c. leakage in a _ plate-to-grid 
coupling capacitor it is necessary to 
disconnect one end of the capacitor 
from the circuit. This should be the 
grid side. The common lead is then 
connected to the plate side and the 
ohms lead touched to the open end of 
the capacitor. This follows since a 
plate load resistor is usually very 
much lower in resistance than the grid 
leak. Connecting the common lead to 
the plate side brings it closer to 
ground through the “B+” filters 
which are, practically speaking, a.c. 
ground. If the opposite connections 
were used, the common lead would be 
above ground by the resistance of the 
grid-leak resistor. It would now be 
subject to any extraneous pickup and 
leakages. 

Although, in most cases, the afore- 
mentioned procedure is adequate, po- 
larization of capacitors should not be 
discounted. When a capacitor is polar- 
ized, it will have a different ohmic 
reading upon interchanging the ohm- 
meter leads. In any capacitor, other 
than an electrolytic, a bad part is in- 
dicated. If a capacitor is suspected of 


being polarized, remove it and meas- | 


ure in both directions. 

When measuring high resistances 
out of a circuit, hold the common lead 
in your hand. This again reduces the 
effects of stray pickup or leakage. You 
must make sure your other hand does 
not touch the uninsulated portion of 
the ohms lead or the resistance of 
your body will be included in the meas- 
urement. 

In measuring a grid-leak or other 
high-value resistor without removing 


it from the circuit, an abnormally low | 
resistance might be noted if the tube | 


in the receiver has not cooled suffi- 
ciently. It is often a good idea to re- 
move the tube or allow 
minutes to cool. 

Greater than full scale readings: If 
an ohmmeter reads backwards or be- 
yond full scale when testing a set, the 
probabilities are that the electrolytic 
or other capacitors have not been 


it several | 


fully discharged. The best solution | 
here is to short out the electrolytics | 


and then wait. Make certain the short | 


is eliminated before re-testing. —§0-— 
March, 1956 
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New Sonotone 
“3” Series SUPER-FIDELITY 
Ceramic Cartridges 


e Super compliance (2.0 min.)—drops 
distortion below “negligible” point. 


e Super response-flat from 20 to 


RRR T cope rats meno 


15,000 cycles, without —— 


Turnover Model, 3T 
(Actual Size, 1-7/16 inch) 
Single-needle Model 3P 

also available 


PARDON US IF WE CALL THEM “REVOLUTIONARY”... 


but these new cartridges obsolete pre-amplifiers, equalizers, and old-style pickups! 


If you’ve followed the development of 
ceramic cartridges since Sonotone pio- 
neered them in 1946, you know we’ve 
made enormous advances. 

Recently Sonotone has offered ceramic 
cartridges equal, by test, to most velocity 
types. Now, Sonotone presents the “3” 
Series, which set utterly new standards of 
finest performance, by all the measure- 
ments engineers know how ‘o make. 

These new cartridges make the inherent 
advantages of the ceramic type loom 
larger than ever. Consider: 


WHY A PRE-AMP? 


There is only one reason for a pre-ampli- 
fier—a velocity pickup puts out too feeble 
a voltage to drive your amplifier directly. 
But these Sonotone “3” Series cartridges 
deliver a whopping 0.5 volts—roughly 50 
times as much as most velocity types. So 
you can eliminate the circuitry, noise, 
space and expense a pre-amp involves. (If 
you now have a pre-amp, our simple 
adaptor permits immediate use of Sonotone 
“3” Series cartridges in your present 
system. ) 


EQUALIZING UNNECESSARY 


Sonotone “3” Series cartridges end equal- 
ization nuisance because ceramic cartridges 
respond to amount of needle movement 
not velocity. Result, they self-equalize. 


These new cartridges eliminate mag- 


netic hum problems. Fit any of the widely 
used arms. 

Single needle model, with diamond, only 
$30.00 LIST. Turnover model with sapphire- 
diamond needles, $32.50 LIST. Less with 
sapphires. 


NEW SONOTONE AMPLIFIER 


We built this HFA-100 to realize the full 
excellence of Super-Fidelity ceramics. 
Hum, noise and 
distortion are vir- 
tually unmeasur- 
able—at maximum 
settings, distortion 
isonly 0.15 %!Cab- 
inetry is superb 
solid walnut or 
solid mahogany, with solid brushed brass 
panel. $117.50 NET. Similar control unit, 
for use with power amplifier, $59.00 NET. 

“Revolutionary” is a big word. But these 
Sonotone developments are pretty big 
news, if you like music! 


SONOTONE 


CORPORATION, ELMSFORD, N. Y. 
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bes For One Fu 


100 ruaes$49°" 


| BES ae ay Guarantees 
ll Y¥ 
lJ Very ‘Best ‘ends Available For Iimme- 


ear 


ANY ASSORTMENT — TAKE WHAT YOU WANT 
5c per tube extra for orders less than 100 tubes 


ALL Tuses a aa oe 21” 


ND 27” 


NEW PICTURE TUBES 


GUARANTEED i YEAR 
GUARANTEED 6 MONT 


Aluminised tubes $4.00 additional 


RESISTORS $1.49 PER HUNDRED 


200 for $2.50 


All good values, sizes and types 1/2—-1—2 watts 
—2%—S5%—10%—20% Precision—insulated Carbon 
—Carbon—Deposited Carbon, 


=< 
rsa 


SIEM 10 


SURPRISE KIT 


to 8 Tube Chassis. 


Ibs. Net of Reliable 


5198 


CAPACITORS 


-00 Vv 
i & $88v | 25 for $1.25 
molded inieenae 


40-40 @ 150V 
120-50 git 150V | (10 for $2.39 


10-1 
60 @ isov 


assorted 


TUBE BRITENERS 


Non-clipping 


but the peculiar thing is that there are 
very few satisfactory ways of trans- 
forming the sine wave available from 
the usual audio generator into a really 


slopes any steeper than those of the 
original sine, even though with suffi- 
cient amplification and repeated clip- 
ping (requiring several stages and 
some involved circuitry) the rise time 
can be made fairly short with respect 
to the period of the wave. 

The circuit shown in Fig. 1 produces 
a very good square wave (rise time 
less than 5 microseconds) at any fre- 
quency down very close to zero cps 
and up to about 100 ke. The frequency 
of the square wave is absolutely con- 
trolled by the fundamental of the input 
wave; and the input wave can be of 
practically any shape from sine to that 
produced by an oboe. It cannot oscil- 
late of itself, and the output is always 


diate Delivery, Individually Boxed. 
1ASGT 6AT6 us SG7 
A6 AU4 6V6GT 12SK7GT 
1A7GT 6AUSGT 6V7 2SL7GT 
LB3GT GAUG § GW4GT f2cQ7GT a V e ll a [ e [ 
ipsa. Gave exscT z3 
ines’ «© Saxecr «as 3488 
7 i eo 
1LAG = GBDG was, —=«-2acscT By RICHARD H. DORF 
1LC6 6BF6 7B6 Qs 
1LDs 7B7 25C6G ° ; . ; : 
1LMa eBaeaT<: ave" Construction details on a versatile, easily-adjusted 
iNSGT 6BQ7 26 ‘-. e . ° 
loser uz? re Ti instrument designed especially for audio test work. 

4 35/51 

iss 6CSGT 7E6 35A5 
1T4 6C6 7E7 
1U4 6C8G 757 oo. 
1X2A SeSse INT yl T USED to be true that the principal The circuit is in the nature of a 
3Aa4 a Lh 35Z5GT use for square waves was for test- bistable flip-flop; but unlike the usual 
3ce — i a ing various pieces of audio equip- flip-flop the output frequency is the 
238 16 12AT7 42 ment and now and then for an elec- same as the input so that the unit is 
5U4G esse 12AU6 43 tronic switch used in conjunction with not a frequency divider. Operation can 
SY3cT = Spar 12AU7 gael an oscilloscope. Today the band of uses _ be analyzed in the same way as that of 
eet = lll - FO for square waves has widened immeas- a flip-flop. 

6SA7GT : : "i ‘ = 
anne 6sD7GT i2av7 SOL6GT urably, especially in the pulse tech A quick glance shows that the cir 
6ACSGT + 12BD6 m4 niques so vital in computer and other cuit is closed like that of an oscillator. 
= 6SH7GT _ similar work. “Multivibrator’ and The plate of Vis is connected to the 
6AGS Ssuver | (eee “flip-flop” have become very familiar grid of Viz, and the common cathode 
Saks GSN7GT izarcr 78 rords in the technical vocabulary ist Ti thode output of V 
GAKS panna —— 3 words in the technical vocabu ary. — resistor carries cathode ou pu Of Vis 
6ALS 6SS7 12SA7GT 11723 With all this, however, square waves _ back to the grid of Vis. However, the 
GAQS 6u76T 12SC7 117Z6GT remain very useful for audio testing— over-all gain is below the critical point 


so there can be no self-oscillation. 

At each of several points two volt- 
ages are indicated, one of them in 
parentheses. In analyzing, let us as- 


IZE PRICE | SIZE PRICE 
i2upaa |. 1112 113.98 a. 7° 21.95 good square wave. The usual method sume that the unparenthesized volt- 
12UP4A 1 8 95 19AP4B .... 27.95 employs clippers, the theory being that ages are initially present. Let us apply 
14CP4 = ad >: aaldala 26.95 if you clip a sine wave and put flat a positive pulse to the input by touch- 
16AP4A.. °° . 20DP4 ..... . tops on the two alternations very close’ ing to it a lead from the “B’-supply. 
oaamen 19 Q. flit 28.95 to the base line (and then amplify the Only a short flick is necessary, though 
oe ¥ cee 77 °° => os pow 4 result) you will have a close approxi- the duration of the pulse does not 
aaa 17.95 21MP4 ....... 29.95 mation to a square wave. Asa matter matter. 

io. °° 7% 19.95 2ivea °..1.1/2898 || of fact, it is not really a very close V4 is initially almost at cut-off. Be- 
16TP4 -.... 17.95 foe °°°°"*aeee approximation, since the hallmark of cause of the voltage divider R.-R: 
S70P4A .......37.08| svera *: a good square wave or rectangular’ across the “B’-supply, the grid is at 
A aad “¢ 21 95 patted 69.50 pulse is fast rise time—steep sides. plus 57 volts, while the cathode is at 
17HP4 - 27RP4 ... Clipping a sine wave can never yield plus 75 volts (due to current through 


Viz and the common cathode resistor). 
The grid is thus 18 volts negative with 


Fig 1. Schematic of the wave squarer. 


RE 


R2 Re R? 


89¢ each 10 for $7.50 


TERMS: 25% DEPOSIT with order, balance C.0.D 
a se pe F.0.B. eo ORDER Ss 


clean and rectangular irrespective of 
the input. Requirements for the input 
are modest in terms of amplitude, only 
5 volts being required, while the out- 
put has a constant peak-to-peak value 
of about 100 volts for any input of 5 
volts r.m.s. or more. At less than 5 
volts input, there is no output what- 
ever. The input source can have any 
impedance. 


R:—680,000 ohm, V2 w. res. 
Re—200,000 ohm, 2 w. res. +5% 
Rs—33,000 ohm, 2 ». res. 
R;—15,000 ohm, 2 wm. res. 
Rs—330,000 ohm, 2 ». res. 
Re—22,000 ohm, Y2 w. res. 
R7>—150,000 ohm, 2 w. res. 
Rs—10,000 ohm, Y2 ». res. 

C1, Cs—.1 yfd., 400 v. capacitor 
Ce—50 pufd. mica capacitor 
Vi—12AU7 tube 


TV Radio Supply 


3239 W. North Ave 
Chicago 47 - ARmitage 6-5550 


Marc 
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ALL-TRANSISTOR! 


AMERICA’S 
FIRST! 
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of Preamplifier-Equalizer 

use E ARE PROUD to announce the new FISHER All-Transistor Preamplifier- 

W Equalizer, Model TR-1. This little giant is the result of four years of research 

Ow. and development and represents one of the greatest achievements in the long line of 
FISHER FIRSTS. We believe the TR-1 is the first all-transistor product of any kind in 
the high fidelity field. Its development was no accident, but rather the fruit of twenty years 

Les" of leadership in audio technology. The TR-1 has NO hum. We repeat: ABSOLUTELY 
NO HUM. Second, it has NO microphonism. Other unique features of the TR-1 are 

% listed below. The initial demand for this revolutionary device may exceed the available 
supply. To avoid disappointment, may we suggest that you place your order now. 


OUTSTANDING FEATURES OF THE FISHER MODEL TR-1 


EWS 


@ Can be used with any existing amplifier, audio 
control, or sound system. & Battery powered. Power 
consumption only 0.033 watts. Battery will last as 
long as it would when lying idle on a shelf! # Can 
be used as a phonograph or microphone preamplifier. 
® Uniform response, within 2 db, 20 to 20,000 cycles. 
® Built-in switch selects cartridge impedance. 
® Handles all popular magnetic cartridges including 
very low-level type. Does not require transformer with 
the latter. & Hum level: absolute zero! & Noise level, 


65 db below 10 mv input for high impedance car- 
tridges. Better than 60 db below 2 mv for low imped- 
ance cartridges. @& Incorporates RIAA equalization, 
now standard on all records. @& Permits output leads 
up to 200 ft. @ Three Controls: Power/Volume, 
Cartridge Impedance Selector, Phono-Microphone 
Selector Switch. @ Uses three transistors. Printed 
wiring throughout. ®& Fully éhielded chassis with 
bottom cover. ® Attractive control designation plate. 
@ SIZE: 2” by 4” by 444” deep. © WEIGHT: 12 ounces. 


_ WRITE FOR COMPLETE DETAILS 


FISHER RADIO CORPORATION - 21-23 44th DRIVE - L. I. CITY - N. Y. 
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as pie! 
IRKAY KITS 


LABORATORY 
TESTED 


FL-10 High 
Fidelity Amplifier 
Pre-Amp Kit; 
Williamson Type Ultra-linear 
pusnpull 12 
watt output; 
frequency res- 
ponse +2db 
20,000 cps 
with extreme- 
ly low IM and 
Harmonic ais- 
tortion; 5 
position input selector with record equalizer; 
loudness, bass, and treble controls; 
output; extremely low noise level; compietely 
enclosed--no cabinet problem, for clean, fle 
ible, brilliant audio. 


$20.95 


ARKAY MODEL PR-3 
Amazing Miniature Radie 
Featuring a superheterodyne 
circuit and hearing aid type 
ear piece, this radio kit, which 
has set the industry talking, 
receives the full AM band. 3 tube circuit brings 
in all stations clear as a bell and its plastic 
case measures only 5%” x 3%” x 1” 


OTHER KITS as small as a pocket book. 


IN THE ARKAY LINE 

¢ Television Kits 

eTesting Equipment © Phonographs 

¢ Audio Amplifiers e Geiger Counters 
»Experimenas cap ment e Radios 


; FREE Radio 


Radio Kits Inc., Dept R 12 


120 Cedar Street 
132 


New York 


respect to the cathode and practically 
no plate current flows. Evidence of 
this is that the plate is at 225 volts, so 
that the drop across R; due to tube 
current is only 25 volts. 

The positive pulse injected at the 
input to the circuit reaches the grid 
(pin 2) and causes a negative pulse at 
the plate. This pulse may be of fairly 
long duration because of the large val- 
ue of C:, necessary to allow a sine 
wave to operate the device. However, 
it now passes through C: which is very 
small and differentiates the long pulse 
to give a very short, steep negative 
pulse at the grid of Vis. Both the am- 
plitude and, to some extent, the steep- 
ness of the pulse arriving at pin 7 are 
governed partly by R,; since it is the 
resistance leg of the differentiator. 

The steep negative pulse at the grid 
of Vis produces a short, sharp reduc- 
tion of plate current through Vis, and 
the consequent sudden reduction of 
cathode current through R, produces a 
cathode pulse which is negative with 
respect to ground. It also, of course, 
makes the cathode of Via more nega- 
tive with respect to its grid, so that 
effectively the Vi. grid is driven harder 
in the same direction as it was by our 
initial positive pulse. This action con- 
tinues around the circle, snowballing, 
so to speak, until the d.c. voltage at 
the Vis plate gets down to 120 (see 
parenthetical value), at which time the 
d.c. voltage divider R:-R; sets the Vis 
grid voltage at plus 39. The cathodes 
are now at plus 60 volts (due to plate 
current through V4, which is less than 
it was through Vis because of the larg- 
er plate resistor Rs), which means that 
the Vis grid is 21 volts negative with 
respect to its cathode and plate cur- 
rent is cut off. That being the case, 
no further “snowballing” action can 
take place and the voltages at the time 
become fixed, constituting the second 
stable state. These are indicated in 
parentheses. Note that the Vis plate 
has gone from 140 to 250 volts; this 
has taken place in less than 5 micro- 
seconds after application of the first 
touch of positive potential at the input 
grid. It therefore constitutes the lead- 
ing edge of a very steep output wave 
with peak-to-peak amplitude of 110 
volts. Since the input signal loses con- 
trol after the first very brief instant 
during which it tells the Via grid only 
in which direction to go, the shape of 
the input signal has no effect on the 
shape or steepness of this output-volt- 
age rise. The stable state indicated by 
the parenthesized voltages will remain 
until a negative voltage is applied to 
the input. If the input is a.c., this 
means that there will be a positive flat 
top on the output wave during the en- 
tire positive input alternation. 

When a negative pulse is applied to 
the input, either by flicking it with a 
lead from a negative voltage source or 
by the fact that an a.c. input voltage 
begins to go negative, the same action 
takes place in the other direction. A 
positive pulse occurs at the Vi, plate, 
which puts a short positive pulse on 
the Vis grid. This produces a brief 


pulse of current through Vis, causing 
the cathode voltage to become more 
positive. As a result the grid of Vis 
goes even more negative, the action 
snowballing until the first stable state 
is reached again, with the plate of Viz 
at plus 140 volts. This causes the out- 
put to have a steep negative-going 
trailing edge and completes the first 
rectangle of its shape. When viewed 
on an oscilloscope, the output pulse 
rises are so fast they cannot be seen 
until frequencies are reached where the 
response of the scope causes significant 
attenuation of harmonics. The flat tops 
are perfect, of course, down to d.c., 
limited only by the value of Cs, the out- 
put blocking capacitor, and whatever 
load is placed on the output. 

The uses for this interesting circuit 
extend beyond the obvious ones of test- 
ing response and transient characteris- 
tics of amplifiers. One is automatic 
detection of the fundamental in a com- 
plex wave. An especially interesting 
experiment showing this is to apply 
the output of a microphone amplifier 
to the circuit. When the microphone 
picks up voice or an instrument (one 
tone at a time) the tone complexities 
disappear and a perfect rectangular 
wave of the fundamental (or in a few 
cases the most prominent harmonic) 
appears. Frequency comparison is fa- 
cilitated in cases where high harmonic 
content or noise in the wave to be 
measured is a nuisance; the circuit 
eliminates the complexity of harmonics 
and takes out all noise. It will operate 
as a mixer or detector to present a dif- 
ference frequency between two pre- 
sented to its input, no filtering being 
required. 

In its primary use, audio, however, 
it is especially good because it is so 
small and simple. It can be placed 
within the case of just about any audio 
generator without taking up too much 
room or drawing too much power, and 
it will give a far better square wave 
at all frequencies than the usual clip- 
per ever can. 

The values and voltages, as shown, 
give a practically perfectly square 
wave and allow operation at d.c. (brief 
manual application of input poten- 
tials). For practical use in testing, 
however, where d.c. operation is not 
necessary and the output need not be 
a perfect square (that is, durations of 
positive and negative pulses need not 
be just equal), there is considerable 
latitude in values. The “B’-voltage 
can be anything that happens to be 
available. As a matter of information, 
the output wave symmetry can be ad- 
justed with the values of R: and R:. If 
output amplitude is too high a voltage 
divider, consisting of a potentiometer 
of around 100,000 ohms or more, with 
the ends connected to ground and C;, 
and the arm carrying variable-voltage 
output, can be placed across the out- 
put. Loading should be limited to 4 
minimum of 70,000 ohms or so to avoid 
destroying the symmetry of the output 
square wave. Loads below about 30,- 
000 ohms will cause operation to stop. 


RADIO & TELEVISION NEWS 


, Causing 
me more 
‘id of Vig 
he action 
able state 
ate of Vis 
; the out- 
tive-going 
the first 
n viewed 
put pulse 
t be seen 
where the 
significant 
2 flat tops 
n to d.c., 
3, the out- 
whatever 


ng circuit 
es of test- 
aracteris- 
2utomatic 
in a com- 
iteresting 
to apply 
amplifier 
icrophone 
nent (one 
nplexities 
ctangular 
in a few 
larmonic) 
son is fa- 
harmonic 
ve to be 
1e circuit 
larmonics 
ll operate 
sent a dif- 
two pre- 
ing being 


however, 
2 it is so 
ne ~=placed 
any audio 
too much 
ower, and 
are wave 
sual clip- 


as shown, 
y square 
d.c. (brief 
it poten- 
1 testing, 
on is not 
ed not be 
rations of 
need not 
isiderable 
»”-voltage 
ns to be 
ormation, 
an be ad- 
ind R:. If 
a voltage 
ntiometer 
ore, with 
d and (C;, 
le-voltage 
the out- 
ited to a 
» to avoid 
he output 
‘bout 30,- 
n to stop. 


IN NEWS 


100—156 MC TRANSMITTER 
& RECEIVER—scr-522 TRANS. & 


RECEIVER: 100—156 MC, 4 Channel, be yy Control, 

an fa voles 0 wee. y Tubes—Trans.: 2/832, 3/12A6, 
6SS7, 1/6 1/9002. 1/9003, 3/12A6 2 2AM, 

1/1208, 1/12H6, re "3/2867. Complete with 1.95 

Schematic, and Conversion Info. for ama- - $34.9 

teur use—Good Cond. .........seseeeeee 


REC.—Chassis Only, w/Tubes: $19.95— 
Less Tubes: $9.95 


TRANS.—Chassis Only w/Tubes: $22. — 
ess _— $9.95 
SCHEMATIC and Conversion Info. onty.. 2.50 


FM TRANSMITTER 


27 to 38.9 MC 


BC-924—TRANSMITTER: Four preselected Channels, 
M.0. Control, 30 Watt slug tuned Coils, high & low 
Switch. Uses 2815 tubes, 2/6837, 1/6SL7, 1/6V6, 
Ly? 1/6AG7, 1/VR-150. Voltage rc, 12 or 24 V. 


To", With Schematic s-..+-+s.++-. NEW: 924090 
BROADCAST 
RECEIVER 


NAVY TYPE—520-1500 4 
EW $19.9) 


R-28/ARC-5 RECEIVER— 
100-156 MC. AYSED: $10.95 
T-23/ARC-5 TRANSMITTER 
—100-156 MC. Used. $14.95 - 
NAVY TYPE COMMAND TRANSMITTER 2 1-3 MC. 
: $7.95; Used: $5.95 
NAVY TYPE COMM. TRANS 3.4 MC..USED: $6.95 
BC-458 TRANS.—5.3-7 MC. NEW: $5.95—USED: $3.95 
Navy Type Trans.—7-9 MC...New: $7.95—Used: $5.95 


BC-1206—200 to 400 KC........-+.00-+ oe0eeee + $9.95 
CLASSIFIED ITEMS: 

BC-212G Amplifier—2/6C5 tubes......... NEW: $ 1.95 

BC-216 Amplifier—6F7 & 39/44......... USED: 1.50 


BC-229/429 Receiver—2500-7700 KC w/Coils.U: 6.95 
BC-230 Transmitter—2500-7700 KC w/Coils..U: 8.95 
BC-347 Amplifier—1/6F8G tube...N: $3.95; Us: 1.95 
BC-357 Beacon Rec.—75 MC......N: $4.95; U: 2.95 
BC-367 Amplifier—2/6V6 tubes...N: $4.95; U: 2.95 
BC-375 Transmitter ....ccccccsccccccecs Used: 29.95 
Tuning Units f/BC-375; intinainaasne <5 

a. 


2.95 

Cables f/BC-375/BC-191, PL-61, 64. *. - = ass 
a. ; 

BC-442 Antenna Relay Box—w/Cond...... “in 2.95 
BC-500 Trans. & Receiver—25 Watt, 20-28 MC. 59.50 
BC-604 Transmitter—20 to 4 Used: 9.95 
SCR-625 Mine Detect ditioned........ 39.95 
BC-654 Transceiver—3800 to 5800 KC....Used: 34.95 
RM-21 Remote Control Box F/BC-669......... 4.95 
CD-515 Cable F/BC-669............0eeeeeeeeee 2.75 
BC-709 Amplifier—Batt. Operated ........ New: 1.95 
BC-745 Transceiver—3 to 6 MC.......... Used: 14.95 


BC-966 IF F—160 to 211 MC. 13 tubes...Used: 5.95 
BC-1158 Transmitter, 50 Watt, 53.3-95 MC.New: 39.95 


BC-1206 Receiver———-200 to 400 Ke....... New: 9.95 
R1!/ARR-1 Receiver——Converts to 2 or 6 Meters 2.95 
RT-7/APN-1 Altimeter—440 MC......... Used: 9.95 
RT-34/APS-13 Transcvr. Comp. less tubes...U: 3.95 
T-121 Transmitter—3-4 MC with Coder........ 9.95 
Range Beam Filter, Navy Type $1.95; FL-8 Used: 1.49 
EE-8 Field Telephones—Checked ........ Used: 14.95 


RM-12 Radio-Telephone—Remote Control.Used: 19.95 
BD-72 Portable 12 Line Switchboard..... Used: 39.95 


Sound Powered Head & Chest Set—Checked.... 3.95 
Sound Powered Head & Handset f/Mark 11.Used: 2.95 
TS-9 Handset w/Switch—No Plugs........ New: 3.95 


TS-15 Handset w/Switch, PL-68 & PL-55.New: 7.95 
TS-13 Handset w/Switch, PL-68 & Pt 55 


sed, Ckd. 5.95 
T-17 Microphone—Clean, Used, cuesned pwiease 3.95 
HS-30 Headset—Hearing Aid Type—L.N....... 1.50 


CD-874 Cord—f/HS-30—Low Imp., w/PL-55.U: -59 
CD-605 Cord—t/HS-30—High Imp., w/PL-55.N: 79 
CD-307 Cord—w/PL-55 & JK-26.........+000- 59 
CD-318 Cord—2/PL-68, JK-48, & SW-141...U: 89 


ANTENNA EQUIPMENT 


MAST BASES—INSULATED: 
MP-22 BASE — (Illustrated) ins. 
spring action; direction of bracket can 
be raised or lowered 
GRONY.. .cccccccccecccccces s 
MP-S-33 BASE—Insulated type — 
— YF = H and Ae In 
Requires ole for mount- 
ing. Weight: 9 Ibs........ $5. 95 
MP-48 BASE—Iinsulated type base 
with heavy coil spring. Requires 136” 
mounting hole. Weight: 

80 Webs. .ccccicccccccccccces 


MAST SECTIONS FOR ABOVE BASES: 
Tubular steel, No - ad coated, painted in 3 ft. sec- 
tions, screw-in type MS-53 can be = to = a any 
aper. sec 
a ee eS 8 OF ape @ ‘sue Each 


TRANSFORMERS—115 V. 60 CYCLE PRI.: 
600 VCT/100 MA—6.3 V/5 A.; 5 V/3 A. .......- $4.95 
350 VCT/40 MA—6.3 v/2.4 A.; 6.3 ie 6 SeacsR onsen 


1500 VCT/350 MA—6.3/6A; 6.3/2A; BV IZA ecceee 9.95 
1300 VCT/350 MA—5 inches Sa. 6.95 


—5V /2 
800 vere a MA—!2. av7t0 os A 6.95 
$1. ; 50; 24 V—t Amp hf 50 


30 V—! Amp.............++- 
9 Volt C135 Amp.—Tapped 4.5 V. ........++-- j 
12 Volt—Two separate windings—4 ‘amp each. 5.95 
at wh 8 Amp—Tapped Peer > 5.95 
§ V/2 A.:5 V/2A.:;5 V/2A.;&5V/6A....... 2.95 
600-0- -600 VA —200 Ma. 12.5 V. 2 A.; 12.5 V. 

@ 2 5 V. @ 3 A.—#H-108—Price........ 8.95 
- * 286 Vac_50 MA, 24 V. 1 A.; wns 6.3 

— HH-109—Price .....cceeeecseracccccees 4.95 

Choke—12.5 Hy/100 MA.........ccceeeeceeeeees $1.95 


Choke—5 Hy/200 MA—80 Ohm i 
Choke—8 Hy/i50 MA—200 Ohm—Open Frame. 1.25 
Choke—5 Hy/i50 MA—85 Ohm 


MA—2%% 
Choke—5 Hy/400 MA—4'/2” x 4 x 53%” ere 
18.4 Hy. | Amp 100 Onm 7%" x 55%” x 6% 


NOTE—For Items Previously Adver- 
tised, See Our Classified Section 
At Left! 


PANORAMIC ADAPTER 
And OSCILLOSCOPE 


1D-60/APA-10—Two units in one Panadapter & Scope 
with three inputs for feeding IF Freq. of 455 KC, 5.2 
MC, or 30 MC from receivers for viewing on 3” scope 
tube. Can also be used as regular scope; has vertical 
and horizontal push pull Amplifier inputs. Complete 
ith 21 Tubes. Operates from 115 V. = 
ee eee a ow:949.50 


METERS: 


WESTON AC AMMETER: 
(Pictured) in portable leather case, 
with Test Leads, 242”, 0-15 
AC and 0-3 AC Scale........ 

DC AMMETER HOY portab 
metal case, with Test 4m, "ah Fan 
Mirrored Scale 0-15 ADC 

DB METER—!I0 to Plus 6, _— 3”, i 


NC-35 Imp. 600 ohms @ 1000 cycle........... 95 
0-3 RF AMMETER 1S-128: pa Leeman NEW: 2.95 
0-8 Amp RF w/Thermocouple IS- a 242” Rd... 4.95 
0-15 AC-DC—2'2” Rd.; §S-122........ ceccccccs 4.96 
0-500 MA DC—2'/2” Rd.; 1S-22....... ecccccccs 495 
0-150 V. 60 cycle; Simpson; 3/2” Rd....... cocee 3.95 
0-250 MA DC—DeJur, 3” Sq........... secccvece 3.95 


OUTPUT—5 Ranges, 4000 ohm Imp.—Used...... 4.95 


Address Dept. RN, $5.00 Order Minimum & 25% Deposit on C.0.D.'s. Prices are F.O.B., Lima, O. 


FAIR RADIO SALES 


132 SOUTH MAIN ST. 
LIMA, OHIO 


TRANSCEIVER 20—80 MC. 


NAVY TBY WALKIE-TALKIE TRANSCEIVER—20 
to 80 MC. in 4 Bands, providing Voice or MCW. For 
short range operation with Crystal Calibrator for check. 
ing Freq. Trans. Oscillator Modulation & 958, 1E7, 
& #30 Tubes. Rec. is super-regenerative, using 958 & 
959 Tubes. Voltage ~ a. operation: 150 V “B”’ 
3 V “A” tapped 1.5 V & 7.5 V “C.”” Complete with 
Tubes, Schematic, & p BS Info. 


Good Condition ........cccccccccscccccces $ f 9.95 


TG-34A KEYER 


TG-34A KEYER—115 or 230 Volts at 50 to 60 cycles— 
an automatic unit for reproducing audible code prac- 
tice signals previously recorded in ink on paper tape. 
By use of the self contained speaker, the unit will pro- 
vide code practice signals to one or more persons—or 
provide a keying oscillator for use with a hand key. 
Unit is compact in portable carrying case, and complete 
with Tubes. Photo Cell and Operating Manual. Size: 
10% 5” x 104%” x 151%”. Shipping weight: $16 95 


SENG Fs sssncoaes pesesegencesuenee NEW: 

TG-1 0 KEYER— eta as TG-34A—only 
larger—using 2/6N7—2/6L6— 

2/6SJ7—1/5U4G Tubes and 1/923 Photo Cell. Housed 

in standard Metal Cabinet, can be removed for 19” 

rack mtg. Size: 11” H x 24” W x 18%” D. $14 & 

Price—USED, TESTED............. Only 8 5 


BLANK PAPER TAPES FOR CODE RECORDERS: 
%” Wide, in 900 Foot Rolls—Prices: 25¢ Each—or 
6 Rolls f/$1.00—30 Rolls f/$3.00—60 Rolls 1/$5.00 


NOW—OPERATE BEACON 
RECEIVER FROM 12 — 


BC-1206CM BEACON RE- 
CEIVER: 200-400 KC, 5 
Tubes, 135 KC IF, operates 


from 24 VDC— $9 95 
2 


For 12 Volt operation, use 
this PM DYNAMOTOR—i2 
VDC input, yore 24 VDC. 


Size: 242” pos i $4, 95 


a nt a , 3 1206 & Dynamotor.......... - $12.95 


DYNAMOTORS & GENERATORS: 


DM-42 Heavy Duty Mobile DYNAMOTOR: [4 V. input; 
output 1030 VDC—260 MA & 515 V. 215 MA @ 6 VDC. 


Approx. half of Voltage. Prices: NEW: $9.95— 
Used: $4.95. 
INPUT OUTPUT: STOCK PRICES: 
VOLTS: VOLTS: MA, No. USED: NEW 
12 VDC 220 DM-34 $2.95 $ 4.95 
12 625 225 DM-35 8.95 12,95 
{ 230 90 PE-133 4.95 
12 or 24 230 100 DA-12 
12 or 24 540 450 DA-14 14.95 
375 150 BD-83 3.95 4.95 
14 VDC 330 150 BD-87 3.95 5.95 
250 50 DM-2 5 8.95 
14 1000 350 BD-77 14.95 29.95 
24 250 60 PE-86 8.95 
28 1000 350 PE-73 8.95 


12 to 24 VDC PM Dynamotor—Supplies 24 VDC 2 A. 
from 12 VDC, also 500 V 50 MA. @ 6 VDC will sup- 
ply 12 VDC & 250 V 50 MA. $4 gh 
OUND sadccavescccgauncdsnducsenqan’ New: 8 

GN-45 HAND CRANK GENERATOR—Supplies 6.3 
VDC and approx. 250 to 500 VDC. Complete with 
legs, seat and Hand Cranks which have to be turned 
50 to 70 RPM to supply voltage (Used with $9 95 
NY wisn davnscissceseenne Complete Set: S 


HIGH FREQUENCY RECEIVER 


R-74/CRW-2 RECEIVER—53 to 88 ny ea fometely 
controlled radio systems on presel d 

with tubes: 1/6SN7, 3/6SL7, 1/6SG7, 1 /635——- $9. 95 
& 24 Volt Dyn. Size: 9/2” x 8” x 4%2”.NEW: 


TRANSMITTER & MODULATOR 


67 to 74 MC 
BC-463—20 Watt, Crystal Control—Complete with 16 
Tubes: 1/815, 8/1235, 2/12SN7, 2/6V6, 2/6L6, & 
1/VR-150. Also Ouput Meter, Crystal Mod- $ { 5 95 
ulation Trans., Motor, & Fan......USED: 


BOX 


L M B CHASSIS 


Flangelocking Precision 
Engineered 


65 sizes and shapes 

for the laboratory, 
manufacturer, industrial, experimenter, builder, and 
General applications where metal boxes are required. 
Stocked by all electronic and geophysical distributors. 
Send for free catalog. 


L M fg 1011 Venice Bivd. 
Los Angeles 15, Calif. 


Interlocking 


March, 1956 


Latest HICKOK 
Tube Tester Roll-Chart 


To keep your HICKOK Tube Tester up to 
date, HICKOK reprints new roll-charts 
every 6 months Easy to install Send 


$1 Be sure to specify model nu 
ber of your HICKOK Tube Tes 


THE HICKOK ELECTRICAL INSTRUMENT COMPANY 


10524 Dupont Ave ¢ Cleveland 8 Ohi 


om TELEVISION 


PREPARE FOR A GOOD JOB! 
BROADCAST ENGINEER 
ELECTRONICS RADIO SERVICING 


| Television Servicing | 


(Approved for Veterans) 
SEND FOR FREE LITERATURE 


BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE, BALT. 17, MD. 
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$64,000 QUESTION ! ! 

Why_buy a wobulator alone—when cathe 

in’ “columbia fs you a whole APN-1 for the 

same price 

* RT-7/APN- 1 gery 

Good for conversion to 420 MC band or _use 

components to build sweep generator. 88 

tubes and some minor parts, Excellent condi- 

THON goo oe ee wee cece ees cesccesesese $2.95 
ARR2 RE Ziv ER 

Hi-gain MR oe for conversion to 220 

With: all tubes. Used, excellent condition - 's1'5 os 


ARC-4 VHF TRANSCEIVER! 


For prmuater. oar. movies. : ote. = 

— eepeaetecleetpemppbers "s: 
AC POWER SUPPLY: for above ARC-4 9.95 
comso bee Both units only. - $27.50 
NOTE: “Converting the ARC-4”" story 
Page ‘40° ‘Nov. /55 C.Q. 


You WANT IT CHEAP???? 
A BUCK OR LESS! 
hl ag BAND & 420 MC —— 
SET TELESCOPIC ANTENNA: Collapses to 
“ge . — terrific portable vertical. New 


T 

ey has a $15.00 Vernier built in. 
©. * — converter. Now 

ish ‘buy S for...........- 
NNEL PUSH: BUTTON FRONT END: 
2-6 MC receiver. Only needs 455 KC 
i ° —— and audio section. . 

3 for $1.00. Each 


Original AC Power Supply. 


For LM Freq. Meter. Excel. $ f 9.95 


APX-1 TRANSCEIVER 
Loaded with all kinds of useful parts: minia- 
kets, rela Ss, a 
resistors, etc., P-L- p-apoed — mo- 
lar value $9. 95. an "you beat 
it for only. $2.4 9 
ELECTRO-LYT Tc CONDENSER: 1.0 Ee @ 
15 VDC F.P. good for hobbyist or Sphotoctiaeh. 


1.0 
6 — SPECIALS 


Oeste esos ssesssssece 


GSN7T .eoee--50€ 1629 ......$_.18 
CVE cccceces so¢ 3BP1 CRT... 1:95 
eoeees dS FT seecee 3 


MD-7 PLATE MODULATOR 
For ARC-5. U: . 16 
ulation, With tubes, New. Box Ea, Se te 4 
USED, but in excellent ‘condition. “Ea. 50 
ASTATI RYSTAL MIKE 
Model 200-5, With stand and on-off te 
i 2 Brand new, Your cost 6.9 
3- C3 
New manufactured by nationally known com- 
‘ortable in cute case... . 22.35 


DM-35 Mighty Mite 12V. 
jobile % yng! Supp 
Delivers over et) W. to final. %S0 small will 
actually fit yoore compartment. Output voltages 
625 V. @ 225M id And 


confidentially, you won’t h 
THESE bear: arings! Brand new. 12.49 


Guaranteed 
for only $21.00 


CAPACITORS! ALL AND N 
ans WURDE PrasPnd WVOC Presbne WVEC Prise 
1 400 $.10/5 600 $.49/2 1,000 $ .49 
4 30 600 ”.59]8 1:00 “1.49 
1 600 29/7.5 600 69s 1000 249 
2 600 [35/8 600 79] .5 1'500 .49 
, 8 orig 2 
% 600 .39 , t x 
2 600 2.95] .5 2500 95 
3 for $1.00 I!" 1.000 39] (5 7/500 3.95 


Command Xmtrs @ Command Prices! 


complete with tu 


3-4 Mc. Fal. Used, eo tho agag oseee 7.98 
4-5.3 MC. Xmtr. Used, excellent 2.95 
5.3-7 MC. Xmtr. Used, excellent 9! 
zoe mc. zener, Used, excellent 3.95 


9.1 MC. Xmtr. New. Boxed 5.98 
F-23/ANG-8 VHF Xintr. with tubes: » 12.95 
COMPLETE 50 FT. ANTENNA MAST 


4” O.D. Hollow center to provide for coax lead 
of rotator shaft. Dis-assembled, it collapses to 


$ 
g 
BS: 
8 
a 
a 
B38 
< 
Ros 
243 
3 
033 
§ 
9 


New in overseas crate. 4 of these make terrific 
rhombic antenna. Package deal: 4 units for 
$69.95. Truck shipment only. 


je 3 .* 
- New, mc. ee itter 
1 ea. new mOT ARCS Plat Modulator, With 
all tubes! q 
SPECIAL PRICE ALL 3 UNITS. . 


NOVICES! 2 METER SET-UP! 
ARC-S TRANSMITTER AND RECEIVER. eons 
1 with modulation power supply. 


3 oS 
amps; 1,000 VDC, ee ee $9.95 


More stretch than a rubber check! Collapses to 

24 inches and extends to 1 

11 feet! New....... CG 3 for $2.00 

ASK FOR NEW seinpenndaat Dear te 

all ee FOB Los Angeles. S% deposit 
ed. All items subject to aioe sale. MIN- 

IMUM ORDER $3.00. 

OPEN FRIDAY NITE TILL 10 P.M. 


ELECTRONICS 
2251 W. WASHINGTON BLVD. 
LOS ANGELES 18, CALIFORNIA 


BANDSWITCHING 
WAVEMETER 


By ROBERT J. ROPES, WSPAP 


HIS all-band bandswitching wavemeter 

can be built at very little expense, us- 
ing parts from the junk box and the sur- 
plus markets. The circuit is “sure-fire,” 
contains no tricky circuits, and requires 
no special precautions in building. The 
whole unit can be built in three hours’ 
time. The wavemeter is not intended to 
measure precise frequencies, but is uti- 
lized mostly to check outputs of trans- 
mitters and variable frequency oscilla- 
tors, etc., to determine whether operation 
is occurring in the desired band. Correct 
use of this instrument precludes the pos- 
sibility of accidentally “doubling” in the 
final amplifier when straight-through op- 
eration is desired, and meets with FCC 
regulations regarding frequency checks 
of the transmitter. 

The wavemeter is easily built into a 5” 
x 7” x 3” Bud chassis (Bud Part #AC- 
429), cutting a back cover from alumi- 
num sheet. The pickup antenna is a 
piece of copper or aluminum tubing 
about 12-inches long mounted on a 
stand-off insulator. Aluminum clothes- 
line wire will work satisfactorily if tubing 
is not available. 

The coil was wound on a 1-inch diam- 
eter form and occupies a winding length 
of 1% inches. If a l-inch form is not 
found in the junk box, other size forms 


| ean be used, but the total number of 
| turns and the number of turns between 


taps will have to be adjusted accordingly. 

A nice deflection at the fundamental 
frequency, at distances of several feet 
from low power oscillators and ampli- 
fiers, is obtained. Exercise caution when 
checking near high voltages, since a 
severe shock is possible if a high voltage 
terminal is accidentally touched with the 
antenna pickup. 

If the instrument is to be used near 
high voltages, it would be wise to wrap 
the antenna with several layers of plastic 
tape. 

A dial can be made from a 3” x 5” in- 
dex card, glued to the front “panel,” and 
calibration marked in with India ink. 


Schematic of the inexpensive wavemeter. 


ANT. CRI RFC! Mi 


c2 
ri 
= 


C1, C-—.001 fd. mica capacitor 

Cs—140 pufd. var. capacitor 

CR:—1N34A crystal diode 

RFC1—2.5 mhy. r.f. choke 

M1—0-1 ma. d.c. meter 

S:—Rotary switch (Mallory Type 1311L) 

Li—65 t. #24 solid copper enameled wire, 
closewound on 1” dia. form. Taps at 30, 45, 
55, 60, and 65 t. from ground end 

L:—I15 t. # 28 solid copper enameled wire, 
closewound on “antenna” end of coil. Wind 
directly over L1 insulating between layers with 
one layer of cellophane tape 


NOW uttimate PERFECTION. 
IN TONE ARM PERFORMANCE - 


Ortho-sonic v/4 


TRACKS COURSE OF ORIGINAL RECORDING STYLUS 


VITAL ENGINEERING 
PRINCIPLE SOLVED! 


TRACKING ERROR ELIMINATED 


FLAWLESS REPRODUCTION ATTAINED. 
Stylus moves in straight line from 
edge to center as originally recorded. 


INSPIRED DESIGN: Increases record 
life... fits smallest cabinet... 
plays all size records . . . no scratch- 
ing possible . . . all popular car- 
tridges fit. 


Never before in the history of Hi-Fi 
development has the introduction of 
a single component created such 
wide interest, laboratory and edi- 
torial endorsement. Get ORTHO- 
SONIC V/4 with its 10 incompar- 
able features. ONLY $44.50. 


AT BETTER HI-Fl DEALERS EVERYWHERE 


Write For Illustrated Literature 


ORTHO-SONIC INSTRUMENTS, Inc. 
66D Mechanic Street, New Rochelle, N. Y 


Build 
your own 


PRE- 
AMPLIFIER! 


Mail coupon below for free article 

“Pre-Amp with Presence” by 
C. G. McProud, Audio Magazine— 
together with other pre-amplifier 
circuits featuring the outstanding 


Genalex 
zZ1i29 


lowest hum, lowest noise, high- 
gain input Pentode on the market. 


About the Z729... 


© Total hum voltage infini- 
tesimal... actually less than 
1.5 microvolts, 

© Expressly designed for use 
as first stage of high gain 
amplifier or tape recorder. 

®@ Internal shield completely 
surrounds tube elements. 

© Fits standard 9 pin minia- 


’ ture socket. 
Quality Endorsed Product of the 
British Industries Group. 


— 


atte 


=o ow a ow ae — os Ge am see fe 
{ British Industries Corp. Dept. XC-46 
80 Shore Road, Port Washington, N. Y. 


! Please send Circuit Design and 
literature on the Z729 { 
; DORE 0.0.00 68 0:09:06 5-00.00 6% 0.6% ' 
‘ 

g Address +. ++eeeeeseecveceees 4 
t City....... Zone.. State. ....... 
SS A A A A A Se a 
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Within the Industry 
(Continued from page 28) 


tion. He succeeds Col. Allen E. Whar- 
ton of the New Jersey Bell Telephone 
Company in the post. 

Vice-presidents elected at the annual 
meeting include Henry R. Bang of New 
York Telephone Co.; Col. Ludwig R. 
Engler of RCA Communications, Inc., 
and Col. Benjamin H. Oliver, Jr. of 
American Telephone and Telegraph. 
Major Theodore N. Pope of Bell Tele- 
phone Laboratories was named treas- 
urer; Lt. Col. David Talley of Federal 


‘Telephone and Radio Co., ‘secretary, 


and Royal F. Jewett of Western Elec- 
tric Company, recording secretary. 
of * * 
SNYDER MANUFACTURING COMPANY 
is celebrating its silver anniversary 
this year with the original owners, Ben 
and Gus Snyder, still heading the firm. 
From a modest beginning in a store 
front and basement location the an- 
tenna company has grown until it now 
occupies over 150,000 square feet of 
floor space at 22nd and Ontario Streets 
in Philadelphia in addition to a plant 
in Canada and two subsidiary firms. 
* * * 


IRE's Professional Group on Industrial 
Electronics, the Central New York Sec- 
tion of the ISA, and the AIEE Com- 
mittee on Magnetic Amplifiers are co- 
sponsoring a special technical confer- 
ence on magnetic amplifiers which is 
to be held April 5th and 6th at the 
Syracuse Hotel in Syracuse, N. Y. 

Technical sessions, a manyfacturers’ 
exhibit of magnetic amplifiers, compo- 
nents, and associated products, and a 
banquet on Thursday evening are 
planned. Dr. Oliver G. Haywood, di- 
rector of Sylvania’s Waltham Labora- 
tories, will be the banquet speaker. 

Full details on exhibit space are 
available from S. Seely, Dept. of Elec- 
trical Engineering, Syracuse U., Syra- 
cuse, N. Y. For other information on 
the conference, write C. F. Spitzer, 
Bldg. 3, General Electric Co., Electron- 
ics Park, Syracuse, N. Y. 

Registration fee is $3.00 for the con- 
ference with banquet tickets $5.00. 

* + * 
R. C. SPRAGUE, founder and chairman 
of the board of Sprague Electric Co., 
has been named chairman of the Fed- 
eral Reserve Bank of Boston and its 
fiscal agent. He was deputy chairman 
of the bank in 1955. 
bd * a 

DR. ALAN M. GLOVER has been ap- 
pointed general manager of the newly- 
created semiconductor division at Ra- 
dio Corporation of America. A new 
three-million-dollar plant is now being 
erected at Somerville, New Jersey, to 
house the division .. . $. ARTHUR LOEB, 
chairman of the executive committee, 
Webster Electric Company, Racine, 
Wisconsin, passed away recently at his 
home in San Diego, California. He was 
69 years old . . . Collins Radio Com- 
pany has announced the appointment 
of DR. HAROLD V. GASKILL of Iowa 
March, 1956 


MODEL 617 
3” OSCILLOSCOPE 


The most for your scope 
dollar. Flat-face CRT 
gives edge-to-edge 
accuracy .. . laboratory 
precision plus field 
ruggedness. And at your 
electronic jobber, it’s 
just .. . $269.50. 


HYCON ELECTRONICS, INC. Dept. y 
P.O. Box 749 Pasadena, California 


Please send me the new model 616 and 617 catalogs. 


MATL, 


please, —_ 
for Catalogs (7 
616 and 617 [om ie 


REPAIR’ 
PICTURE TUBES 
**Right on the Job’ 
CENTURY'S CRT 


TESTIVATOR 


- — 


@ Saves 
Trouble! 


t- 
TOR folie, ou TNSTANT- 
) LY what the trouble is and THEN Fixes iT! 


iT TESTS: Cathode emission e Shorts and leakage 
@ Open e Probable useful 
) life of the tube. 


IT REPAIRS: Activates the CRT cathode by remov- 


ing surface contamination e Restores emission giv- 
) ing life to weak and dim tubes e Clears inter-ele- 


ment shorts and leakage. 
So easy to use . . . you just plug in, attach the 
TESTIVATOR socket to the base of the CRT and the 
accurate, easy-to-read indicators tell you what you 
must know. (Complete cables and _ instructions 
included.) 

FREE BONUS—order now and receive a handy, valu- 
able ape listing radio and TV tubes (incl, CRT) 
which be substituted with NO WIRING 

CHANGES. Another profit maker for you. 


’ 10 Day Free Trial—Money Back Guaranteed 


NOW! PAY AS YOU EARN’ 
CENTURY ELECTRONICS | co., Dept. RN-3 


11 Roosevelt Ave., Mineol 
. Sacienes is $5.00 down Dntell 
eoccesecs Mode! 103 CRT TESTIVATOR. A’ 
10 ay Be _— completely satisfied, I will 4~ ed 
it for plete refund—Or | will send 
month funtil Phe full price of $14.95 pius “post 
age is paid. 


ee a 


Please send 
fter 


PEATE 2c cccccccccccccccccccececceccccecen 


Clty cccccccccccccccccseseses State... ..ccceoe 

o oa hgh ee conygeenpeed Enclose $14.95 with 
this the y the shipping costs. 
Same in ES privileges. 


State College to the post of vice-presi- 
dent in charge of planning. He has 
been dean of the Division of Science 
and Director of the Industrial Science 
Research Institute at the college since 
1938 ... JOSEPH A. FRABUTT, general 
sales manager of Federal Telephone 
and Radio Company, has been named 
vice-president in charge of the com- 
pany’s Pacific Division in Los Angeles 
. .. Appointment of ALBERT HANSEN, 
JR. as manager of engineering for the 
Rectifier Department has been an- 
nounced by General Electric Company 
. NILES P. GOWELL has been named 
chief engineer of the Raytheon receiv- 
ing tube division. He has been with 
the firm since 1928 ... ANTHONY DIL- 
LON has been promoted to the newly- 
established post of manager of market 
development for CBS-Columbia. He 
has been with the company since 1950 
and will make his headquarters at the 
firm’s Long Island City plant . . 
BRUCE L. MacPHERSON has been named 
western divisional sales manager for 
Reeves. Soundcraft Corp. He will be 
located at the company’s new West 
Coast office at 338 N. LaBrea, Los An- 
geles . .. Telrex, Inc. has named 
CHARLES T. GABRIELE to the post of 
advertising and public relations man- 
ager. He was formerly with Thomas 
A. Edison, Inc. . . . WILLIAM C. OTTO 
has been named industrial sales man- 
ager of the Indianapolis Division of 
Cornell-Dubilier Electric Corporation. 
He was formerly chief engineer of the 
division . . . THOMAS P. WALKER has 


been elected chairman of the Los An- 
geles Council of the West Coast Elec- 
tronic Manufacturers Association for 
1956. He” is vice-president of Triad 
Transformer Corporation of Venice, 
California .. . GEORGE H. IMMEN has 
been named applications engineer at 
Clarostat Mfg. Co., Inc. He will work 
out of the firm’s main office in Dover, 
N. H.... STANLEY F. PATTEN has been 
elected treasurer of Allen B. Du Mont 
Laboratories, Inc. in addition to his 
duties as vice-president and director 
of the firm. Before joining the com- 
pany he served the U.S. Navy, retiring 
with the rank of Rear Admiral. 
* * * 

GEORGE |. BACK who retired as Chief 
Signal Officer of the United States 
Army after 38 years 
of service has been 
appointed assistant 
to the president of 
International Re- 
sistance Co. of Phil- 
adelphia. 

In his new assign- 
ment General Back 
will investigate new 
markets for products and processes de- 
veloped by the company’s research 
department. In addition to holding nu- 
merous decorations and commenda- 
tions from U. S. and foreign govern- 
ments, General Back was the first 
Signal Corps Officer on active duty to 
receive the Fellow Award in the forty- 
two year history of the Institute of 
Radio Engineers. —30- 


Europe’s largest manufacturers of 
Radio and TV Combination Consoles 


are now extending their coverage to the US-markets. 
We're looking for alert, experienced radio and TV sales 
organizations who want to take advantage of this tre- 
mendous development . . . selling in America our com- 
panion line of highly styled radio-phonograph and TV 
cabinets in traditional, contemporary and modern de- 
sign. The complete KUBA quality line will be nationally 
advertised. 


Qualified organizations are invited to give full details, 
state lines carried, and territory covered. 


TONMOEBEL UND: APPARATE-BAU 


15 Lindenerstr. Wolfenbuettel, Germany 
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Servicing Changers 
(Continued from page 61) 


the rocker arm. In the case of the 
spindle-type drop, the pusher shaft, lo- 
cated inside the spindle, actuates the 
record pusher and is connected to the 
drive gear by a record drop link. Such 
a mechanism is shown in Fig. 3 where 
the link consists of the cycling slide 
and the lift arm. When determining 
the drop mechanism, ignore the other 
parts as they are momentarily unim- 
portant. 

Other portions of the mechanism 
may be similarly located. Think of the 
record changer in sections based on 
the changer action. 

In changing records, the trip mech- 
anism is first actuated, then the record 
is dropped, and finally, the pickup sets 
down to start playing the next record. 
The trip mechanism may operate in 
several ways, but is always simple in 
nature. When the record player is first 
turned on, the control knob is turned 
to reject, causing the trip mechanism 
to operate. Thereafter, the motion of 
the pickup arm in the finishing groove 
of the record is used to actuate the 
trip. Hence, the manually-operated 
trip may be used to further study the 
trip mechanism and isolate the trouble. 
Fig. 6 shows one particular trip mech- 
anism. 

The motion of the trip mechanism 
may be studied by moving the control 
knob so the trip is actuated. This may 
be repeated as many times as neces- 
sary to follow the linking pieces from 
the control knob to the clutch pawl. 
The clutch pawl is the movable tie be- 
tween the drive gear and the hub gear 
on the turntable. In Fig. 6, the linking 
pieces consist of the control link, the 
manual reject lever, the trip slide, and 
the lower and upper trip pawls. 

When the manually-operated portion 
of the trip mechanism has been deter- 
mined, look for the pickup-arm lever 


Fig. 6. Two facets of a typical trip 
mechanism are shown here: (A) during 
automatic action, and (B) on manual. 
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MAKE MORE MONEY 
ON SERVICE! 


TELEV SION * RADIO ¢ ELECTRONIC 


Learn to handle ANY 
job easier, better and 
lots FASTER this modern 
professional way! 


4 2 EF | 


ONLY $12 FOR THE COMPLETE TRAINING You Save $123 


THESE two big, fact-packed Ghirardi training 
books make it easy for you to become expert on 
all types of home radio and television receiver 
service—at absolute minimum cost! 

Ask the men who already have good-pay jobs! 
They’ll tell you that Ghirardi training is the 
finest—AT ANY 
PRICE — because it 
is so outstandingly 
complete, and because 


toughest subjects so easy to understand. 

Each of these two books is entirely new, com- 
pletely modern in every respect—NOT a re-hash 
of old, outmoded material. Together, they form 
a complete service library written so you can 
easily understand every word—and designed to 
serve either as a complete training course or as 
a handy reference for experienced servicemen 
who want to look up puzzling jobs or develop 
new and faster methods. 
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it makes even the 


Years of experience plus hun- 
dreds of talks with service techni- 
cians proved to Mr. Ghirardi the 
need for a book that got right down 
to earth in explaining the basic cir- 
cuits and operations of modern radio 
and television receivers. Radio 
Television Receiver Circuitry and 
Operation is the result. Backed by 
what you can learn from it, you’ll 
find that 9 out of 10 service jobs are 
tremendously simplified. You'll work 
faster with less testing—and make 
more money in the bargain! Guess- 
work is eliminated. 

Starting with AM and FM proc- 
esses and characteristics, the book 


Radio and Television 
Receiver 
aan AND 
PERATION 


By Ghirardi and Johnson 
669 pages, 417 helpful 
illustrations 


This big book makes the tough 
service jobs easy, makes the easy 
ones a cinch! . me 

Actually, Radio & Television 
Receiver TROUBLESHOOTING 
AND REPAIR is a complete guide 
to modern professional service 
methods. 

First you get a full analysis of com- 
ponents, their functions, their troubles 
and their remedies. Next you learn 
modern troubleshooting methods—from 
“static’’ tests to dynamic signal tracing 
and injection techniques. You learn 
basic procedures and how to interpret 
performance data. Four big chapters 
show how to realign Television, FM and 
AM receivers in less time. You'll learn 
how a glance at a TV set may quickly 
tell you what is wrong. Special hard- 

Receiver jie 9 service a = —. 
uzzling ‘intermittent’? troubles an 

TROUBLESHOOTING their remedies are clearly outlined. 
AND REPAIR Step-by-step service procedure charts 
demonstrate many operations almost at 


Radio and Television 


By Ghirardi and Johnson 
822 pages, 417 clear 
illustrations 


SPECIAL 


money-=- 
saving 
OFFER! 


Save $1.25 by ordering 

both of the above big 

books. Make your service 
library complete! 


232 Madison Ave., New York 1 
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Learn all about Circuits... AND WATCH 
SERVICE “HEADACHES” DISAPPEAR 


progresses to a complete understand- 
ing of basic circuits, how they 
erate, how to recognize them ye % 
ly and what is likely to go wrong 
with them. By making it easy for 
you to understand each circuit and 
its relation to other circuits, the 
book helps you go right to the seat 
of trouble in far less time. You'll 
know what different trouble symp- 
toms mean—and you'll know how to 
repair troubles lots faster and more 
efficiently. 

Sold separately for $6.50. Try it 
for 10 days on our FREE examina- 
tion offer. 


Complete Training in MODERN, 
PROFESSIONAL SERVICE METHODS 


a glance. In short, from the simplest 
troubles to the most difficult ones, noth- 
ing has been omitted—nothing has been 
condensed. Everything is carefully ex- 
plained—and the entire book is fully 
indexed so you can find exactly what 
you want in a jiffy. 

Read it 10 days FREE! See for your- 
self how this great book can pave your 
way for bigger pay. Sold separately 
for $6.75. Save money by ordering 
special combination offer. 


PRACTICE 


10 DAYS 


6, 
Send books below for 10-day PREE EXAMINATION. In 10 days, I will either 
remit price as a (plus a few cents postage) or return books postpaid and 


Check here to order books singly: 
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from HARVEY 
the House of Audio 


Mark Il 
50-Watt 
Amplifier 


ai, KIT 


At last—oa no-compromise high-power ‘dream’ 
amplifier in easy-to-build kit form ot a populor 
price! A new circuit of unusual simplicity and 
stability, a newly developed output transformer, 
plus streamlined physical design employing a fully 
wired printed circuit board result in performance 
second to none ond high consistency from unit to 
unit. 

Rated power output, 50 watts (continuous); inter- 
modulation distortion, less than 1% at rated power; 
harmonic distortion, less than 1% 20-20,000 cps 
within 1 db of rated power; frequency response, 
+.5 db 6-60,000 cps ond +.1 db 20-20,000 
cps; squore wave response essentially undistorted 
20-20,000 cps; 6CA7/EL-34 push-pull output; out- 
put impedonce, 8 or 16 ohms 

Complete with all parts and tubes, 

plus instructions 7 nate 


Visit HARVEY’s new 
AuDIOtorium 


‘ men sed 
n entire building devo 
< sively to high fidelity 


exclu 


¢. G. McProud’s 
Printed-Circuit, Miniaturized 
‘Preamp with Presence’ KIT 


Described in the May, 1955, issue of Audio, 
this highly versatile, up-to-date, low-noise, low- 
distortion preamplifier has every desirable feature 
—phono equalization control, volume and loudness 
controls, Baxendall-circuit bass and treble controls, 
plus a unique ‘presence’ control 

Basic Kit (1.0-henry encapsulated choke, com- 
pletely drilled printed circuit panel, 

plus complete metal chassis). scccseseeeseeee $750 
Complete Kit (al! parts os specified, 

including the bosic kit, plus instructions)... °3.920 


New 
MICRO . 


Floating Drive gp * 
TURNTABLE ™”’~ 


Built to professional standards, the new MICRO 
turntoble unit feotures a unique and ingenious 
floating drive system which provides complete 
acoustical and mechanical decoupling between 
motor, base ond turntable for flawlessly smooth 
ond silent performance. The exclusive MICRO shift 
mokes possible instant selection of any of 3 speeds 


while the turntable is operating, without damage 
to the drive mechanism. 
Compl $§950 


AUDAX 


Hi-Q7 ‘Chromatic’ 
Magnetic Pickup 
CARTRIDGE 


Widely admired for its natural sound, the Hi-Q7 
features extremely high lateral and vertical com- 
pliance, 20-15,000 cps frequency response, an 
ingeni turnover arrang t with two individu- 
ally replaceable styli in a single head, and superb 
overall listening quality. It comes with one near- 
infinite-compliance “Chromotic’” diamond micro- 
groove stylus and one micro or standard-groove 


sapphire stylus. $4770 


Compl 
HARVEY Established 1927 
RADIO CO., INC. 
1123 Ave. of the Americas (6th Ave.) 
103 West 43rd St., New York 36, N.Y. 


JUdson 2-1500 
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which is located below the baseboard 
and is connected directly to the pickup- 
arm shaft. As the pickup arm moves 
toward the spindle, determine where 
the pickup-arm lever will contact the 
trip link. In this case, the pickup-arm 
lever contacts the trip slide. Remem- 
ber that both the control knob and 
the pickup-arm lever always operate 
the same clutch pawl. 

The indexing mechanism controls the 
set-down of the pickup arm in the 
starting groove of the record. If the 
needle sets down at the wrong point, 
locate the fine indexing adjustment. 
This is frequently contained in the 
pickup arm and is accessible through a 
hole in the top, as shown in Fig. 7A. 
If the adjustment is not located in the 
pickup arm, look for it on the base- 
plate between the pickup arm and the 
turntable. Try turning it slightly and 
observe the results. Adjust until prop- 
er indexing is obtained. 

If the fine indexing adjustment does 
not have enough range, locate the 
coarse indexing adjustment, usually di- 
rectly associated with the pickup-arm 
shaft or pickup-arm return lever (see 
Fig. 7B). Before making the coarse 
set-down adjustment, the fine adjust- 
ment should be put to the midpoint of 
its range. After making the coarse ad- 
justment, the fine adjustment can be 
readily set so the needle lands proper- 
ly at the beginning of the record. 

If the pickup arm skates across the 
record or skips grooves, it is likely that 
the trouble is in the indexing mech- 
anism or the pickup arm. If pickup- 
arm friction measurements did not 
show any difficulty, check to see if the 
turntable is level. A small level can be 
used to check the turntable in two di- 
rections at right angles to each other. 
If the turntable is level, then investi- 
gate the indexing mechanism. Usually 
the same mechanism that lifts the 
pickup arm from the record allows the 
pickup arm to come back down again. 
This vertical lift mechanism, as it is 
called, can be traced by finding the 
link between the pickup-arm lift rod 
and the drive gear. This does not often 
require adjustment, but if it does, take 


care not to move the set-down adjust- 
ment to do so. In the mechanism of 
Fig. 7B, the pickup-arm shaft and lift 
rod are combined. The link consists of 
the cycling cam, the pickup-arm rais- 
ing lever, and the pickup-arm raising 
disc. To adjust the vertical lift, bend 
the pickup-arm raising lever. Do not 
adjust the pickup-arm raising disc. 
Most record changers have a screw to 
adjust the vertical lift. 

Repairs 

Normal wear in a record changer 
does not usually affect metal parts. On 
the other hand, most record changer 
troubles are due to either defective 
springs or else bent or warped metallic 
parts caused by jamming or other 
types of excess pressure. When an 
equipment jams, look to see where the 
trouble exists. To free a jammed mech- 
anism, rotate the turntable by hand 
in a counterclockwise direction. 

If a part is bent, it must be straight- 
ened. Duckbill pliers with smooth jaws 
should be used so the part is not 
marked. Thin metallic parts may be 
readily straightened; parts with heavier 
stock may require the use of two pairs 
of pliers, one grasping the piece on 
each side of the bend. 

Burrs on mating parts give excess 
friction and must be removed by filing. 
If the part is thin metal, support it 
with a pair of duckbill pliers so that it 
will not bend. Clean off the filings and 
polish the edge with crocus cloth. 
Then follow with a cleaning with car- 
bon tetrachloride, taking care not to 
breathe the fumes as they are danger- 
ous. Where required, lubrication may 
be applied. 

Binding of a pivoted part is often 
caused by accumulation of dirt and 
foreign particles. Clean by liberally 
applying carbon tetrachloride. If this 
does not suffice, remove the part and 
clean the bearing surfaces. Binding 
may also be caused by a part being 
bent near the pivot, squeezing the shaft. 

A variety of springs are used in rec- 
ord changers. The usual use of a spring 
is to actuate a part when it is re- 
leased, or to return a part to its rest 


Fig. 7. Shown here are the locations of the fine and coarse indexing adjustments 
of the pickup arm used in one particular record changer. The indexing adjustment 
determines where on a record the pickup arm will set down to start the playing. 
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position after actuation has been com- 
pleted. Spring tension may be checked 
by moving the part engaged by the 
spring with your finger. Check to see 
if the part moves freely and still re- 
turns properly. If not, remove the 
spring and move the part to see if the 
trouble is a binding condition. If it is 
the spring that is at fault, replace it. 
Adjustment of springs is not always 
easy and frequently is not effective 
because the trouble will repeat. A 
fatigued spring will soon lose its ten- 
sion even though adjusted. 

If the exact replacement spring is 
not available, try several to see which 
works best. Experience will soon allow 
you to get the feel of those you try so 
the number checked can be kept to a 
minimum. If the spring is too strong, 
the mechanism may be overloaded. 
This can cause as much trouble as fail- 
ure to actuate because the spring is 
too weak. Be sure to check the opera- 
tion several times after replacing a 
spring to make sure it works properly. 

One problem often encountered is a 
rhythmical thumping sound as the 
turntable rotates. This is caused by a 
notch or flat in the rubber rim of the 
idler wheel. To correct it the idler 
wheel must be replaced. The notch or 
flat can be caused by prolonged pres- 
sure between the motor shaft and the 
idler. If so, replacement is sufficient. 
It can also be caused by jamming of 
the changer keeping the turntable from 
rotating. Under this circumstance the 
idler wheel stands still, but the motor 
may keep running, wearing a piece out 
of the rubber on the idler wheel. The 
cause of jamming must be corrected 
before the idler wheel is replaced. 

Lubrication is important in proper 
operation of a record changer, especial- 
ly since overlubrication is even worse 
than insufficient lubrication. Inspect 
rubber pieces closely to make sure 
that oil and grease do not get on them. 
Oil deteriorates rubber. Clean off such 
pieces with alcohol. Do not use carbon 
tetrachloride as it is sometimes a 
solvent for the rubber. 

In other instances carbon tetrachlo- 
ride is a good cleaning agent. Oil and 
grease collect lint, dirt, and foreign 
particles. Hence, cleaning is often re- 
quired. Then lubricate with care. Only 
rubbing surfaces should be lubricated. 
Pawls, particularly of the gravity type, 
usually do not require lubrication. Lu- 
brication must not be used on friction- 
operated pieces such as used in veloc- 
ity-trip mechanisms. 

Where heavy pieces of metal mesh, 
a light grease such as “Lubriplate” or 
“Sta-Put” should be used. For lighter 
pieces, a good quality machine oil, 
such as S.A.E. 10W (available at your 
gasoline service station) is proper. Do 
not use “3-in-1” oil, and do not be gen- 
erous with the lubricant. A little goes 
a long way. 

The author would like to thank the 
McGraw-Hill Book Company, Inc., for 
permission to use some of the diagrams 
which originally appeared in his book, 
“Repairing Record Changers,” (Copy- 
right 1955). 
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Take 90 seconds now to fill 
out and mail coupon below 
...open the door fo a real 
career in the fabulous, fast- 
growing field with a future: 

Television—Radio—ColorTV! 


BIG OPPORTUNITY NOW WITH 


COLOR TV BOOM. 37 million TV 
sets in America today. Add over 1,000 
color sets being sold every week. More 
and more trained men with service and 
repair skills are needed every day. 
Television offers you the chance of a 
lifetime. Coyne’s low-cost, home train- 
ing prepares you NOW for a fascinating 
and prosperous future—a good job or 
independence in your own business. 


COYNE QUALITY HOME TRAINING 
at unbelievably low cost—you pay for 
training only—no costly “‘put together 
kits.”” Not an old Radio Course with 
Television ‘‘tacked on.’”’ Here is MOD- 
ERN TELEVISION TRAINING 
including Radio, UHF, VHF and 
COLOR TV. No radio background or 
previous experience needed. 

You study simple, easy to follow, 
step-by-step instructions fully illus- 
trated. Practical job guides show you 
how to do actual servicing jobs right 
from the start. 


B. W. COOKE, Pres. Founded 1899 


COYNE 


ELECTRICAL SCHOOL 


A TECHNICAL TRADE INSTITUTE 
OPERATED NOT FOR PROFIT 


500 S. Paulina St., Chicago 12, Dept. 36-HTS 


90 SECONDS 
CHANGE YOUR LIFE! 


put you on the road to big pay, a lifetime career in 


THAT CAN 


TELEVISION | 


RADIO 
COLOR-TV 


EARN TUITION WHILE YOU LEARN. 
Keep present job—learn at home— 
earn extra cash repairing neighbors’ 
radios and TV sets during spare mo- 
ments while training. 


Send Coupon 
for Free Boake 


and full details, in- 
cluding Easy Pay- 
ment Plan. No obli- 
gation, no salesman 
will call. 


SS SES meee ob 


| 
| COYNE Television 

| Home Training Division 

| 500 S. Paulina St., Chicago 12 

| Dept. 36-HTS 

| Send Free Book and details on how I can 
get Coyne Quality Television Home Train- 
ing at low cost and easy terms. 
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TAPE RECORDERS 


Tapes—Accessories 
Nationally Advertised Brands 
UNUSUAL VALUES 
Send for Free Catalog 


Box 66RA, Peter Stuyvesant Sta., 
New York 9, N. Y. 


NEW JENSEN MANUAL TELLS 
HOW TO BUILD YOUR OWN 
HI-FI SPEAKER SYSTEMS 


Save money...have fun building your 
et own Jensen 2-way or 3-way hi-fi speaker 
3 system. New 36-page manual tells how to 
make 1 es and ble 18 diff 
systems with 8 new Jensen speaker kits. 
Send 60c today for Jensen Manual 1060. 


JENSEN MFG.CO. Dept. J,6601 S. Laramie, Chicago 38 


NOW IN STOCK at NIDISCO 


weICOE 


COLOR 
& MONOCHROME 
Laboratory & 
TV SERVICE 5-MC SCOPE 


KIT $79.95 
Factory Wired $129.50 
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NO COUPONS! 


NO BONUSES 


EXCEPT THE 


LOWEST PRICES 


Take your pick! 
Any Assortment! 


TUBES 


Als 


Quantity Buyers! 
100 Tubes — $38.00 


10BP4A 
12LP4 
14BP4 
I6AP4A 


PRETESTED TUBES 


All Tubes Unconditionally Guaranteed 


For { Year 


INDIVIDUALLY BOXED 
leaner | 12ALS 12SQ7 
6SL7GT | 12AT7 12SR7 
6SN7GT | 12AU6 19BG6G 
12AU7 25BQ6GT 
12AV6 25L6GT 
12AV7 25w4GT 
| L2AX4GT 2525 
12AX7 25Z6GT 
12BA6 | 35BS 
|12BE6 | 35Cs 
| 12AZ7 3S5L6GT 
| 12BH7 35w4 
12BY7 3s5Y4 
12SA7 35Z5GT 
12SG7 50A5 
12SJ7GT | 50BS 
12SK7 | SoCs 
6BG6G 6SH7 7Fs 12SL7GT SOLG6GT 
6BIJ6 6SJ7GT 7N7 L2SN7GT | 117Z3 


BRAND NEW PICTURE TUBES 

RCA and DUMONT Licensed 

16GP4 20.99 | 17LP4 18.00 | 21ALP4A 24.08 
IGRP4 18.00 | ISAP4A 23.00 | 21EP4A 24.00 
17BP4A 19.00 | I9DP4A 23.00 | 21AUP4A 24.00 
17HP4 19.00 | 20CP4 24.00 | 21FP4 24.00 


6AC7 
6AGS 
6AG7 
GAF4 
6AKS 
6AL5S 
6AQ5 
6ASS 
6AT6 
6GAUG6 
6AUSGT 


| 6BKS 
| 6BK7 
6BL7GT 


6AH4GT | 6L6 
6BAG 6S4 
6BCS 6S8GT 
6BE6 6SA7 


11.95 
14.99 
15.99 
19.99 


Picture Tubes Shipped F.O.B. Passaic, N. J. 


TUBE MART 


DISCOUNT HOUSE 
The Lokpet Bldg. 


Passaic, N. J. 


PRescott 3-0330 


FREE POSTAGE on all prepaid 
U. S. A. orders. 25¢ handling 
charge on all orders under 
$5.00. 25% Deposit on all 
C.0.D.’s. Subject to prior sale. 
Write for FREE TUBE LIST! 


An unbeatable combination .. . 


TESTING 
@ checks cathode beam current 


© corrects gassy (soft) picture tubes 
@ restores and improves emission quality 


test and rejuvenate 
your CRT’s with the 


Baie 


a CRT tester and 
rejuvenator in one small, compact, featherweight, 
low-cost unit. Simple to operate with one-knob control, 
a large, easy-to-read 44-inch meter and a neon tube 
short indicator. And it weighs less than 4 pounds! 


Cut operating costs by saving time and money on 
trade-in reconditioning and on-call CRT vitalizing. Re- 
store normal CRT performance in 90% of cases! 


@ locates hot and cold inter-element shorts 
© checks resistance leakages as high as 5 megohms 
© checks gas content and less of brightness 


REJUVENATING 
© removes contamination from cathode surface © Cathode activity is constantly metered 


ResuvaTesTerR 
Lad 


1-YEAR FACTORY 
SERVICE GUARANTEE 


Servicing Your V.T.V.M. 
(Continued from page 68) 


manufacture, in most cases) may have 
lodged itself between the coil and the 
magnet of the movement. The pivots 
by means of which the movement coil 
is seated in its bearings may not be 
properly positioned. 

The repair of such troubles should be 
undertaken in a clean work area with 
as little dust as possible. To straighten 
a bent pointer, two toothpicks may be 
used. Hold one toothpick against the 
scale, next to the bend in the pointer, 
so that it will act as a fulcrum (see 
Fig. 6). Gradually bend the pointer 
back into place by pushing with the 
other toothpick near the outer end of 
the pointer. Don’t blow into the move- 
ment. Don’t get rattled, don’t rush. 
Don’t have both toothpicks in the air 
at the same time. Always keep the first 
toothpick in place against the bend in 
the pointer. 

To remove a metallic particle, a 
toothpick, or nonmagnetic (aluminum) 
tweezers or screwdriver may be used. 
If the pointer must be pushed out of 
the way to permit easier access to the 
particle, move it to the center of the 
scale with the toothpick. It may be 
kept in this position simply by resting 
the toothpick gently against the scale. 

To re-seat the coil pivots in their 
bearings, loosen the locknut that keeps 
them tightly in place, re-position the 
pivots, and re-tighten the locknut. (The 
locknut referred to is the one used 
under the zero adjustment screw on the 
panel of the meter.) Make sure that 
the coil assembly is able to move freely. 
The vertical play should be made as 
small as possible, without introducing 
binding. Do not loosen the locknut too 
much, otherwise the fixed support pro- 
vided for the hair spring may change 
in position. When the locknut is to be 
tightened, hold the adjustment screw in 
position with a screwdriver. 

The v.t.v.m. is inoperative or inaccu- 
rate on one range. This kind of trouble 
is almost always the result of improper 
use of the meter (measurement of a 
relatively high voltage on a low-range 
setting). A burnt (off-value) resistor is 
usually the cause of the symptoms. In 
some cases, inaccurate readings on 
more than one range will be noted. 
Visual inspection will usually locate the 
defective part. It pays in these instances 
to check other resistors in the section 
affected, to make sure that their values 
have not been altered by heat. -f}- 


Fig. 6. Straightening a bent needle. 


during the rejuvenation process, thereby. 


preventing permanent tube damage 


INSTRUMENT CORP. 


See your local jobber, or write TODAY: 
31-01 Linden Place, Dept. N-3, Flushing 54, N. Y. 


USE 2ND TOOTHPICK HERE, 
GENTLY PUSHING UP AND TO 
THE LEFT 


HOLD IST Pp POINTER 


TOOTHPICK — 
HERE 


BY 
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New .ece 


est Equipment 
for Servicing 


“THE CAPACITEST" 


The Barjay Co., 145 W. 40th Street, 
New York 18, New York is currently | 
marketing a new piece of test equip- | 


ment that is designed to save the tech- 
nician both time and money. 

Known as the “Capacitest,” this unit 
will show open, shorted, or intermit- 
tent capacitors and detect leaky elec- 
trolytics. In addition, it will show cir- 
cuit continuity and ae. and d.c. 
voltages. It will indicate leakage of 
over 300 megohms. 

The instrument tests capacitors at 
150 volts which is approximately their 
working voltage in a radio or TV set. 
The entire unit measures a mere 4” x 
4”x 2” and is designed to be carried 
in a tool kit. 


“TELE-CHECK" 

Telematic Industries, Inc., 16 How- 
ard Ave., Brooklyn, New York is now 
in production on a portable test pic- 
ture tube and yoke assembly which 
enables the technician to make quick, 
positive checks without removing parts 
from the set. 

The “Tele-Check” consists of an all- 
purpose 5AXP4 CRT tube, a universal 
yoke, and 6-foot extension leads for 
extending CRT socket, anode, and yoke 
connections. It is housed in a light- 


ee 


weight leatherette case. It can be used 
for both bench applications, and on 
house calls. 


March, 1956 


All the Facts About 
TAPE RECORDING 


only $4975 


ORDER TODAY 


sAMS BOOKS 


ad in 


keep you ane 


ELECTRONICS 


‘TAPE RECORDERS 
How They Work” 


by Charles G. Westcott 


qthis is the book for everyone 
interested in Tape Recording 


Now you can have an expert understanding of 
tape recording. Explains magnetic recording 
theory; describes characteristics of tape. Tells 
how a recorder operates; discusses motorboard 
mechanism, drive motors, volume indicators, bias 
oscillators, equalization circuits, amplifiers and 
magnetic heads—includes diagrams, photographs 
and schematics. Tells you how to get best fre- 
quency response with lowest noise, how to avoid 
tape overload, how to obtain best bias settings; 
includes procedures for testing tape recorders 
and tape. The comprehensive book about Tape 
Recorders. 176 pages; 5% x 814"; over 150 illus- 
trations. Postpaid, only ............000 $2.75 


USE HANDY ORDER FORM BELOW 


Sams books cover every phase of 
Electronics for the service technici 
student or experimenter. Listed below are a a of the 
many valuable Sams books available at electronic 
parts distributors and leading book stores. 


peeccsacsaen USE THIS ORDER FORM ssgussessemy 


TAPE RECORDERS— 
HOW THEY WORK...... °2.75 


cy Transistors—Their Application in Television- 
Radio-Electronics. The first practical, com- 
plete book on transistors; explains cir- 
cuitry, installation, testing techniques, 
theory and servicing. 100 pages;544x8% 
| Ee GE hee ee Ce $1 4, 
Fundamentals of Color Television. An up-to- 
pra explanation of Color TV, its theory, 
ration, installation and servicing, with 
p otos, block diagrams and schematics. 
224 pages; 5% x 814”; illustrated. . $2.00 
Servicing TV Sweep Systems. Describes the 
operation, circuit function and circuit vari- 
ation of vertical and horizontal sweep sys- 
tems common to most TV receivers. Tells 
how to analyze circuits; trouble-shoots 
for you. 212 pages; 5% x 84”; illus- 
Aso he us sistd miele ied oruiniene $2.75 
Technical Dictionary. Over 4,000 definitions 
of radio, television, electronic, electrical 
and radar terms. Includes valuable charts, 
graphs, diagrams and symbols. Flexible 
oe for ‘“‘on-the-job’’ use. 160 pages; 
5% x 84” $2.00 


m2 


0 


Oo 


TV Test Instruments. Tells how each instru- 
ment operates, how to use it in actual 
servicing. Covers Vacuum Tube VM’s, 
AM Signal Generators, Sweep Signal Gen- 
erators, Scopes, Video Signal Generators, 
Field Intensity Meters and Voltage Cali- 
brators. 180 pages; 84 x11”...... $3.00 
The Recording and Reproduction of Sound. 
The largest selling book in its field. Widely 
used by Audio engineers, Hi-Fi enthusi- 
asts, P.A. technicians, broadcasting sta- 
tions and recording studios. Authoritative 
chapters cover: behavior of sound waves; 
basic recording methods; lateral disc re- 
cording; micro-groove recording; the deci- 

hono reproducers; cutting styli; mi- 
ui ones; loud speakers and enclosures; 
home music systems; public address sys- 
tems; amplifiers; tuners, etc. 810 pages, 
6x9’; illustrated .............0.0. $7.95 


0 


O 


fasuss HOWARD W. SAMS & CO., INC. sesesucusee 


Atomic R it nti. Dot. ai. ond RA 

Provides a basic understanding of nuclear 
science and its applications. Includes a 
full discussion of equipment and tech- 
niques required for detecting and measur- 
ing radiation. The service technician will 
be particularly interested in chapters deal- 
ing with the circuitry and operation of the 
many types of detection devices. 200 pages; 
5%x8% $3.00 


Audio Amplifier Service Manuals 


oO Vol. 6. Schematic diagrams, illustrations, 


parts lists and invaluable servicing data 
on 36 amplifiers, 18 preamps and 13 tuners 
produced in 1953-54. All data is based on 
analysis of mg actual equipment. 352 
pages, 84 x1 $ 


oO Vol. 5. Covers ro amplifiers, 12 preamps, 
5 


14 tuners, 1952-53. 352 pages...... $3.9: 

Vol. 4. Covers 75 amplifiers and tuners 
produced in 1951-52. 352 pages..... $3.95 
Vol. 3. Covers 50 amplifiers and 22 tuners 
produced in 1950. 352 pages....... $3.95 


Record Changer Service Manuals 


Vol. 6. Includes diagrams, photos, exclu- 
sive“‘exploded”’ views, parts lists and serv- 
ice data for 20 po ular record changers 
and recorders — uced during 1953-54, 
All data based on lab analysis ree 7 actual 
equipment. 288 pages, 844 x 1 . $3 


oO Vol. 5. 32 models; 1952-53; aie pages $3.00 — 
oO Vol. 4. 38 models; 1950-51; 288 pages $3.00 


Vol. 3. 44 models; 1949-50; 288 pages $3.00 
Vol. 2. 45 models; 1948-49; 432 pages $4.95 


There is an authoritative 
Sams book on virtually any 
Electronic subject in which 
you're interested. Check be- 
low for FREE Book List describ- 
ing all Sams books. 


oO Send Book List 


e 

@ Order from your Parts Jobber today, or 

@ ~§=mail to Howard W. Sams & Co., Inc., Dept. 1-C6, 

: 2201 East 46th St., Indianapolis 5, Indiana. 

: Send books checked above. My (check) (money order) 

Oe: een ie is enclosed. SAMS BOOKS 
. UNDRIOSiarsieie oeh ese Ree ae UN Ca SR ae ORE on the 

= “Book Tree” 

. UMNRRRIRM Er SFOs SYiig seit, clara state ie a,c )thas th ons focal laps iai soto orerene at your Parts 
s ol Ee ee ee eee ee Zone..... Seer. ck te Distributor 


(outside U.S.A. priced slightly higher) 


ga ca citccatdomsecthdceo secs 
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COMMAND 
ARC-5 TRANSMITTER 
BC-458 
Brand New.... $495 
fh eee ee eer 


Command Equipment 
(274N-ARC5, ATA) 


Less 
Model Tubes Excellent Brand 
RECEIVERS As Is Used New 
520-1500 KC... $14.95 $19.95 
1.5-3.0 MC .... 9.95 14.95 
% ry 4.95 
a 3.95 
foo MC-156 MC 9.95 
TRANSMITTERS. 
2.1-3 MC . oe 9.95 
oS TD .cccce e 6.95 
B-6.2° MO ..2000 3.95 5.95 
5.3-7 MC eoee 3.95 4.95 
7-98.10 BO. .ccce 3.9 5.95 
100-156 M coe 13.95 
BC 456 Modulator 2.95 4.95 
MD 7 Modulator. 7.95 


LORAN EQUIPMENT 


Marine or Airborne LOng RAnge Navigational equip- 
ment! Determine the exact geographic position of your 
boat or airplane! 
AN/APN4 Loran set. Freq quency range 1700-2000 
KC. complete with 1D6B/ APN4 indicator, R9B/APN4 
ee crystal and plugs. 1 a 50 
Demeplate 2... ces ccccvccccss Brand New 8 
AN/ APN- 9 Brand eae SOE EEE ET eee, $295.00 
(Quantity ‘prlebe available—write) 
R-, 24/ARCS—Broad cast Receiver—520 to 1500 KC. 
broadcast band. 6 tubes: 3—12SK7, 12SR7, 12A6, 
12K8, for dynamotor operation. Easily converted to 
110 volt or 32 volt use. Two IF 


instruction manual, less dynamotor. 


MN-26- Cc Remote Controlled Navigational Di- 
rection finder and communications 
receiver. Manual DF in any one of three freq. 
bands, 150 to 1500 KC. 24V. Self contained 
dynamotor supply. Complete installation, includ- 
ing receiver, control box, loop, azimuth control. 
Left-Right Indicator, plugs, loop transmission line 
and flex. shafts, oper. & main. manual. Ideal for 
use in boats, etc. 
BRAND NEW ........... 
MN-20-E Loop. Brand New. 
MN-52 Crank Drive. New. . 
MN-26-C as is in parts. 
MN-26-C Revr., 


OW ceoccccrcescacsceceser 


$4500 HI-FI Headset for only $4.95 


Uses annular grooved plastic fiber cones with 
voice coils as in speakers and padded chamois 
earmuffs to obtain spacing for correct acoustical 
oa 

Gives finest music reproduction. 600 ohms. 
Checked out. 

Exc. w/earpads............++.% --each 4.95 


RT-24/APX-2 IFF EQUIPMENT. 44 tube transceiver 
with usable parts, tube sockets, relays, coax fittings, 
condensers, resistors, etc. 24 volt Blower motor, 24V 
gear train motor. Power transformer 400 to 2400 
cycles 


Complete With tubes----ssceesceeese ea, $14.95 


3” dual scale panel-meter. 0-1 MA movement cali- 
brated. 0-1 KV and 0-10 MA. 
Used—$1.95 ea. New—$2.95 ea. 


A Sweet Oscilloscope Deal 
INDICATOR UNIT. For conversion to test scope, 
panadapter, analyzer, etc. Double deck chassis. 
5CP1 mounted in tube shield. Less small tubes 
and crystal, but complete with 5CP1. a 
EL, 0 60 0b soc beedop> each 8 


EES—ARMY FIELD PHONES. 
Brand New ..cccocccrccece eeececes CA $29 50 
—_ 

Freq. Meter—Cavity pegget-aebeorotton type—110 VAC 

60 cycle 150 to 240 
Ete NeW .ccccccccccscccccscceces ea. s 


REMOTE CONTROLS for your xmtr rig. Complete with 

mike, head-set amplifier—selector unit. 

100 ft. of 2-cond. cable—Spai 
Ni 


BC442—Antenna 
Relay Unit Lsaeeee with 50 wiped * AMP CON- 
ND: 5 co vcpeceetee ° - $3.95 ea. 
BOGS DOMMEEEE 2 ccc coc ccccccconee $1.95 ea. 


MP-28 modulation & power supply for the TA-12 

transmitter. Complete 7. 4 tubes. Dynamotor 

has an —— of 540 V. DC @ 450 ma. Input 
D 


at 28 
With dynamotor ..... Scccccccces 14.95 
HS-33 600 Ohm—New...... eee 08 $5.45 
HS- = Hi-Imp headphones—Used, exc..ea. $2.95 
TS-Fi1 Handset—Excellent Model........ $2.4 
TS-9 Handset—Complete with cord & Butterfly 
—. Brand New Original Cartons..... $6.95 
cen dep sek eee tas banger sania 60.00 
26° ‘Mobile Chest Mike. Brand new... .$1.29 
TU26—Excelient .........sscccce008 $1.95 


BC-375 XMITTERS 


200 to 500 KC., 1500 to 12500 KC., using Plug-in 
units. 100 Watts, Voice and C.W. Complete with 
tubes. Less tuning unit. Used, 14 
OME. COME. ccccccsccscccccsessccscccees s 


12 V.DC DYNAMOTOR Por Merete’: Marine 
. ¥, DC RK é a. ese 


35, and ruggedly designed for long service. Ideally 
suited for application in portable or mobile transmit- 
ters, sound systems, etc. op ie a ‘ oe and 
Jones connectors. Dim.: 8” 41 de 

high. Shpg. wt. 17 Ibs. PRICED REAL LOW. for 
New Material ....cccccccccsccccccved New 2. ae 


Us 
SAME DYNO AS ABOVE EXCEPT 28V DC Input. 
Used 4.95 


BC 906 Cavity type freq. meter. 144 Mc to 235 Mc. 
Complete with antenna and operating _— 
ual. Brand new—Orig. factory pack...... $14.95 ea. 


SURPRISE PACKAGE 
20 lbs. of MISCELLANEOUS ELECTRONIC 
EQUIPMENT—WORTH MUCH MORE 
than this low price of ONLY...... e 


RG-8 /U—COAXIAL CABLE——S2 "age SO ft. 
lengths St] connectors, each end 
BC-906 


OIL FILLED CAPACITORS 


All from 600 to 1000 volts. 2 mfd at 1000 VDC. 
4 mfd at 600 VDC. 4—4 mfd at 600 VDC. 8 
mfd at 600 VDC. Se mfd at 600 VDC. 20 mfd 
at 600 VDC, plus others. 5 
| eevee en ye te erry ore Teer TS 8 


LEEDS NORTHRUP 


Variable self inductance coil, 55 to 460 MH 
P/M 10MH. Brand New........-+ee-. $24.95 


DYNAMOTORS 


Type Input Output Used 

BD-83 12 VDC 375-150 MA....$1.95 $4.95 
DM-35 12 VDC 625 VDC 225 MA 9.95 12.95 
DM-37 24 VDC 625 VDC 225 MA 6.95 9.95 
DM-64 12 VDC 275 VDC 150 os 3.95 5.95 
DM-34 12 VDC 220V 80 MA. 2.95 4.95 


MOBILE HEAVY DUTY DYNAMOTOR: 14 Vv. IN- 
Ay -output: 1030 VDC 260 MA. Tapped 515 V. 

5 MA. use or 6 V DC INPUT-500 V. 175 MA. 
While they last—DM-42-Excel. Condition. oy 95 
Meee BOW cc cciccvascesvescsvcccoe $9.95 


METER-—3”-0-5 Ma. 270° Indication—By Pass 
Shunt and add scale. Excellent Condition. . .95¢ 
OED 0:0bs0scsee sec cveeeisecsn oats $5.00 


BRAND NEW 
10 tubes for $2.50 


Includes, 316A, 211, 801, 6C4, 6SK7GT, 954, 
955, 957, 9006, 6SH7, 1629, 1625, 1626. 


5CP1 3BP1 
5BP1 3CP1 $2.95 ea. 
5AP1 4 for $10.00 


LARGE CHAMOIS EAR CUSHIONS | 
For your headphones—brand new........- 


APG 5 or 15 CAVITY 
10 Cm. 2C43 ose Xmitter, 2C40 Loc. Ose. Rec. 
1B27 TR; tunes 2400 to 3000 MCS, less tubes. 
PNEOD «ccc ccc ces ceccceprererccesoe $4.95 


BEACON RECEIVER BC-1206-C 


Complete with 5 tubes. Tunes 195 KC to 420 KC. 
IF Frequency—135 KC, Receiver Sensitivity—3 Micro- 
volts for 10 Milliwatts output. Output Impedance— 
300 Ohms and 4,000 Ohms. Volume Control—RF Gain 
Control, Power Supply—24-28 Volts Aeroplane Battery, 
Current—.75 Amperes. $9 95 
BRAND NEW, with Tubes....... ecceecese ‘ 


FM WOBULATOR CAPACITOR 


Frequency modulation unit with a permanent magnetic 
field and a moving coil mechanism driving a metal 
diaphragm supported at its rim. This diaphragm acts 
as a moving plate of the frequency modulator capacitor. 
W/instructions, build TV sweep sig. gen. a 


AN/APRSA—Airborne superhet radar search rec. 
Freq. range 1000 to 6100 MC. Rec. has a 10 
MC IF band width operating from 80/115V AC, 
single phase 60 to 2600 cps, and one amp. at 
26V DC—complete with 0 
GUE Snbnkn crews weer cnet ens s 
Lavoie VHF 2-Tube battery operated portable 
frequency meter, designed to measure frequen- 
cies from 325-725 MC. This unit is used for 
variety of measurements on VHF circuits. Unit 
has a 0-200 microamp meter, time switch. All 
in metal carrying case, with modula- 


RIG; TUE sb wove veeccsonsse s 
RA-10DA Compass and Gomeumtention Boveires 
—Frequency range: 150-1100 -1 


te aeeateamemee | © 
CRYSTAL—100 KC. $2, 95 
or beara Bet, AO, 00 ene 302 $9.95 


WRITE FOR NEW BULLETIN AND PRICES. 


ALL ITEMS F.O.B. CHICAGO 
25% Deposit required with orders 


R W ELECTRONICS 


Dept. N, 2430 S. Michigan Ave., Chicago 16, fll. 
PHONE: CAlumet 5-1281-2-3 


The unit is self-focusing and will 
work with electrostatic or electro- 
magnetic types and with 52, 70, 72, and 
90 degree -yokes. It requires no ion 
trap. The device is currently available 
as a complete unit or as an assembly 
without the tube. 


“CRT TESTIVATOR" 

Century Electronics Co., 111 Roose- 
velt Avenue, Mineola, New York has 
recently introduced a “CRT Testi- 
vator” which is designed to permit the 
checking and servicing of cathode-ray 
picture tubes without removing the 
tube from the receiver. 

The device checks cathode emission, 
indicates shorts and leakage between 
elements, tests for opens, and esti- 
mates the probable useful life of the 
tube. It activates the CRT cathode by 
removing surface contamination, re- 
stores emission, and clears inter-ele- 
ment shorts and leakage. 

The Model 103 is compact and comes 
complete with carrying strap, test 


cables, pa full i instructions fee ( its use. 
A data sheet on this instrument is 
available without charge from the 
company on request. 


“JUNIOR VOLTOHMYST" 

The Tube Division of Radio Corpora- 
tion of America, Harrison, N. J. is now 
offering a new “Junior VoltOhmyst” as 
the Model WV-77B. 

Embodying several new features in 
addition to those included ir the earlier 
versions, the new unit comes complete- 
ly assembled, wired, and tested as well 
as factory calibrated. 

As a d.c. voltmeter it measures .05 to 
1200 volts in five ranges. It reads 100 
millivolts to 1200 volts (r.m.s.) on five 
a.c. ranges and measures resistance 
from .2 ohm to 1000 megohms in five 
ranges. 

Each unit comes with a slim, single- 
unit switch-probe and cable. The probe 
and cable are insulated to prevent ac- 
cidental short-circuits. 

Several accessory probes are avail- 
able for use with this instrument at 
slight additional charge. 


SUPERIOR "ALLMETER" 
Superior Instrument Co., 2435 White 
Plains Road, New York 67, New York 
is currently introducing its new Model 
TV-60 “‘Allmeter,” a complete all-pur- 
pose 20,000 ohms-per-volt multimeter. 
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Toe LIFETIME GUARANTEED 
72, and 
aegaee . BRAND NEW 
vailable 1 HERE’S HOW LIFETIME GUARANTEED TUBES ! 
“6 | t PICTURE TUBES) pace g | seaseye ts eesti : 
e Guarante 
' A N T E N N A BRAND Forever a eplace Tubes Labeled MAJOR r] 
e © Ea ily B d 
5° RCA Licensed m * Over A Half Million fakes aadane oon . i 
1° One Year Unconditional Guarantee : . Ship | 
. Roose- T ths 7 Pri Both UHF and VHF. | $ Free Postage On All Orders With Full Remittance 
i 7 ere are fewer “ 
= has i type ric ype rIC@ | Brings better reception | ¢ There are no “out of date” t tubes 4 
esti- 1 1OBP4 $11.90 17BP4 $20.63 | than most outdoor anten- | ° “Peak Performance’ testing in our fully equipped 
mit the , 12LP4 $14 38 I9AP4 $24 a4 pean roagogs . Ty pire Department before shipment guarantees § 
1ode-ray ° . a a . 0z4 .43| SAW4 .75| GBL7GT .75| 6x4 .34)128k7__.as fj 
ing the 1 14BP4 $16.86 21AP4 $28.79 sates Atty “23| 51% ‘3|Seacar <Js/ex3 “73 lasa7°" Se 
ist Price $9.95 B3GT ‘65|5U4Q 43/6807 :78|6Y6G ‘55|125sR7 ‘45 
i CSGT .41| 5uU8 [74|6BYsG ‘58 | 7A4 4 VEG 
mn p 'ORP4 $19.38 2IEP4 = $28.79) Pri Beer ‘aa|iusa ge/Sezr “ae /7as 53 |iaxe'™ 37 I 
mission )  16LP4 $19.38 24AP4 $42.50] "OU Frice | iiss ieee Bigke, ties 33/1288, ae El 
: Settee Catien ae OB. sek de Jeat 47|/6a8 ‘45|6D6 :48/786 <4: ‘es Ef 
nd esti- 5 Si en et tae. Bete 2 Lots te aeSeke te HT 28 | Bilveer te 
> of th 7 LAS °57|6AF4 °:79| 6F6 38 |7c4 39 | 35 H 
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WwW Ow... 
you can replace your 
ordinary cartridge 

with a 


regardless of the 
make or model of 
your record player 


The unanimous editorial acclaim by 
the critics plus the public enthusiasm 
over the amazing performance of 
Ronette Fonofluid Cartridges has re- 
sulted in a sudden demand for these 
cartridges. 


Today there is a Ronette Fonofluid Car- 
tridge . . . already famous for its high 
compliance, low intermodulation distor- 
tion and full frequency response .. . 
available in high or low output — turn- 
over or single needle model . . . in a 
variety of mountings and brackets de- 
signed for replacement in every record 
player ever manufactured. 


Hear all the music you 
are paying for... use a 


elle 


Model T0-284P (ijlustrated): with 2 non-inter- 


$7.50 net 
from 5.40 net 


Diamond needles available at extra cost. 


RONETTE ACOUSTICAL CORP. 
135 Front Street, New York 5, N. Y. 
Please send literature describing in detail the 


entire line of Ronette Fonofluid Cartridges 
and other Ronette audio components. 


acting sapphire needles 
Other models 


Name. 


Jaseaaaanaaasaaaaad 


This versatile test instrument fea- 
tures a giant recessed 644-inch 40-mi- 
croamp meter with mirrored scale that 
assures accuracy and easy reading. The 


unit can also be used as a direct-read- 
ing capacity meter, a kilovoltmeter, 
an r.f. signal tracer, and an audio sig- 
nal generator. An r.f. probe can be 
plugged in to convert the Model TV-60 
into an r.f. signal tracer while the 
audio probe permits its use as an audio 
signal tracer. 

There are eight d.c. voltage ranges, 
seven a.c. voltage ranges, three resist- 
ance and two capacitance ranges, five 
d.c. current ranges, and three decibel 
ranges. Write the company for full 
specifications on this “Allmeter.” 


CRT CHECKER KIT 

Heath Company, Benton Harbor, 
Michigan is now offering a cathode-ray 
tube checker kit, the Model CC-1. 

The instrument will check any pic- 
ture tube whether it is in the set, on 
the workbench, or in its carton. It will 
test for shorts, leakage, and emission. 
It features a “Shadowgraph” test (a 
spot of light on the screen) to indi- 
cate whether the tube is capable of 
functioning. 

The Model CC-1 tests all electro- 
magnetic deflection picture tubes nor- 
mally encountered in TV servicing. It 
supplies all operating voltages to the 
tube under test and indicates the 
condition of the tube on a large “‘Good- 
Bad” scale. Spring loaded test switches 
are used to insure operator protection. 


The checker is housed in a portable 
case and is lightweight for portability 
on home service calls. 


“SENIOR VOLTOHMYST" 
The Tube Division of Radio Corpora- 
tion of America, Harrison, N. J. has 
announced the addition of the Model 


AMATEUR 
CRYSTAL 
HEADQUARTERS 
FOR THE MAN WHO WANTS 


A Rugged Crystal 


We have the DC-34 holder you 
can use with a %” adapter— 
man! what output—a big %” 
piece of quartz that really 
oscillates— ground by skilled 
craftsmen and counted to your 
exact frequency by our elec- 


NOVICE BANDS 
IN 1 KC STEPS 
DC-34 OR FT-243 


6-10-20-40-80 METER 
HAM BANDS IN DC-34 


OR FT-243 79¢ 
STOCK XTALS 


FT-241 5 Oc 


FT-243 
EACH 


tronic counter. 
79° 


EACH 


DC-34 
FT-171 


Send postcard for free list 
of frequencies. 


DC-34 HOLDERS 
2685 3000 


FT-243 HOLDERS 
5675KC-8650KC IN 25KC STEPS 


FT-241 LATTICE XTALS 
ALL FREQ. FROM 370-540KC 
SOOKC CRYSTALS $1.00 


TEXAS CRYSTALS 


‘The biggest buy in the U. S.” 


P. O. BOX 1912, DEPT. R 
FORT WORTH, TEXAS 


TERMS: All items subject to prior sale and change 
of price without notice. ALL crystal orders MUST be 
accompanied by check, cash or M. O. WITH PAY 
MENT IN FULL. NO C.OD. Postpaid shipments 
mode in U. S. and possessions only. Add 5c per 
crystal for postage and handling charge 
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WV-98A “Senior VoltOhmyst” to its 
line of test equipment. 

The new unit is an ultra-modern 
v.t.v.m. for the all-round testing of TV, 
FM, AM, and high-fidelity sets. Its fea- 
tures include all of those incorporated 
in the earlier models of this unit but, 
in addition, has an extra large (6%4” 
wide) full-vision meter face with easy- 
to-read scales. This instrument reads 
peak-to-peak voltages directly which 
is of particular advantage in TV re- 
ceiver servicing. 

The WV-98A also features a new 
single-unit a.c.-d.c.-ohms probe that 
has a built-in switch for instant selec- 
tion of d.c., a.c., or resistance func- 
tions. Over-all accuracy on both a.c. 
and d.c. voltage scales is = 3 per-cent 
of full-scale values. 


Guided Missiles 


(Continued from page 37) 


cuits, gate circuits, and bistable relay 
circuits. Each tone burst must remain 
in close time relation with all other 
pulses; thus, the maintenance techni- 
cian must carefully check these timing 
and synchronizing circuits. 

The transmission of radar, timing, 
and other types of information depends 
not only on the submarine cable, but 
other communication facilities. Exten- 
sive h.f., u.h.f., and v.h.f. radio net- 
works provide long and short range 
communications. The h.f. radio, using 
directional antennas, links the more re- 
mote areas of the range with Cape 
Canaveral while u.h.f. and v.h.f. sys- 
tems provide point-to-point, and air-to- 
ground communications. An automatic 
dial telephone system provides admin- 
istrative contact with each station. 
Special telephone circuits link instru- 
mentation operators during a missile 
test. Thus, a technician also has a va- 
riety of communication equipment to 
maintain. Whether it is radar equip- 
ment or communication equipment, the 
need for preventive maintenance is the 
same. 


Preventive Maintenance 


Considering the complexity of the 
radar data system, one can easily 
realize the problems of keeping all 
equipment on the range in peak oper- 
ating condition. Design and construc- 
tion play a big part in achieving reli- 
ability; however, reliability can only be 
fully realized by systematic mainte- 
nance. Ideally, each potential trouble 
should be detected and corrected be- 
fore it occurs. To reiterate, the sys- 
tems of equipment that are used to 
gather missile performance data may 
be compared to series-connected tube 
heaters. When one part of the system 
fails, the entire system fails. This 
Means that each piece of equipment 
in the system must operate for long 
periods of time without failure. 

The Preventive Maintenance Pro- 
gram that is now used on the range, 
was initiated to standardize mainte- 
nance procedures and to furnish the 
Maintenance technician with complete 
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information on the equipment. In part, 
this program involves the preparation 
of manuals that contain illustrations 
and complete information pertaining to 
setup procedures, testing procedures, 
lubrication instructions, etc. Special 
record forms, logs, and check lists are 
furnished with each manual. Mainte- 
nance drawings that simplify sche- 
matic and wiring diagrams are 
prepared and distributed to field per- 
sonnel. Maintenance inspectors are 
constantly in the field to assist the 
maintenance technicians, and through 
reports, pass on suggestions that im- 
prove equipment operation and raise 
the general maintenance level for the 
complete operation. 

Through a comprehensive training 


program, new technicians are thor- 
oughly oriented and become familiar 
with the equipment that they will 
maintain. This program also provides 
training for seasoned personnel in the 
field. In this way all technicians have 
the opportunity to advance in both the 
theoretical and practical phases of 
their work, and, of course, promotions 
depend on the individual. 

Those in the field of electronics who 
appreciate the variety and complexity 
of the equipment used in the testing of 
guided missiles, must also realize the 
trend and implications of guided mis- 
sile research. The maintenance phase 
alone offers unprecedented opportuni- 
ties for those with electronic experi- 
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PAYS aS WAY every day 


TESTS and 
REPAIRS 


T PICTURE 
TUBES 


Makes Customers Happy 
— Creates New Profits 


Servicemen now earn new 
servicing dollars in minutes and 
build satisfied customers—with 
B&K Deluxe Portable CRT 400. 


Spots and corrects picture tube 
troubles in a few minutes, right in 
the home, without removing tube 
from set! Restores emission, stops 
leakage, repairs inter-element 
shorts and open circuits. Grid 
cut-off reading indicates picture 
quality customer can expect. 
Life-test checks gas content and 
predicts remaining useful tube 
life. Cuts operating costs, 
eliminates tube transportation, 
Also saves money on TV set 
trade-in reconditioning. Profits 
start the very first day. 


Send for Bulletin 104-N 


ECONOMY CRT 200 


Every serviceman can cash in on 
picture tube repairs with this low 
priced quick profit maker. Per- 
forms most of the functions of 
the CRT 400. Has 3” meter. In 
leatherette carrying case. 

Size: 11 x 74% x 5”. 

Weighs 5 Ibs. 


DELUXE CRT 400 


with 4/2” Plastic Meter 


Weighs only 5 Ibs. mounted in rugged, 
luggage style, carrying case covered with 
handsome, durable leatherette. 

Size: 11x 74% x5”. net? 5495 


Catnope . 


Reuvenator 
Testers 


PROVEN IN 
THE FIELD 
EVERY DAY 
BY OVER 
20,000 


net $3995 
SERVICEMEN 


Made by the Makers of the DYNA-QUIK Tube Tester 


Bsa K MANUFACTURING CO. 
3726 N. Southport Ave. - 


Chicago 13, Illinois 


145 


BARGAINS IN OUTSTANDING SURPLUS ELECTRONICS! 


50-WATT, 6-CHANNEL 
RADIOTELEPHONE 


THE RADIOTELEPHONE aon all the Nie ag and 
Fishing Boats ar: Act Fast, for Spring 
installation, while we_ still nee some in stock! This 
Transmitter-Receiver (BC-669, part of SCR-543) is beau- 
tifully and ruggedly built. Provides 6 fixed channels of 
erystal-control transmission and reception, in addition 
to manual tunin: yhen desired, for reception. Freq. 
range 1600 to 4500 KC, excellent for 2-3. me _ marine 
band. With recommended 12 V. DC (or 24 V. DC) dyna- 

motor power supply will deliver 50-60 watts output. 
Supplied with instruction book, connecting cable, power 
supply constructional data, all tubes, all tested and guar- 
anteed. See our Ad in Jan. °56 Radio Telev. News for 
we and complete data, or send for descriptive 
bulle’ 


so Ww. RADIOTELEPHONE (BC- = A, B, or C), USED- 
EXCELLENT, as described abo $99 50 
Shpg. wt. 185 Ibs. EACH..... eeccerece s 

SAME AS ABOVE. NEW-UNUSED. EACH...... $139.50 


PE-110 A, B, or C POWER SUPPLY, for 110 V. 60 cycles 
AC operation, LIKE NEW condition. EACH..... $89.50 
TS-11 HANDSET, with appropriate plug connector $14.50 


3-RANGE SIGNAL GENERATOR 


Well - built 
and h h- 


gain for lab- 
oratories, 
service shops, 
and for pro- 
duction test- 
ing in_ fac- 
tories. Known 
as the OAV-1 
Test Genera- 
tor, it pro- 


c= 


ou 
able from 150 to 250 mce.; (2) a 15 me. output (which 
can be changed to another nearby pie seg for TV-IF 
alignment); and <@) Multivibrator output of .1, .O, 
10.0 and 100 KC by means of a sane switch. Fre- 
quency stability is excellent and calibration at least as 
good as any excellent service signal generator. Includes 
raceme tubes 1—5Y3GT, 1—6SL7, 1—6AG7, and 2— 
9002. Operation is from 110 C Ss, s 
AC. Dimensions are L—1912”, H—1334"”, D—7e”. Shpg. 


wt. 85 Ibs. NEW units, with operating in- * $24 95 
structions and schematic. ONLY . 


600 W. A.F. POWER AMPLIFIER 


esigned by Bell 
Telephone Labo- 


transmitters. 


Dac 3 
pedance 250/500 ohms, output impedan 13/6.5 ohms 
(to speakers). a ne from 115 to 230 Voits, S phase 


2872" x 2118”. * Supplied with tubes 
schematic diagram, etc. Shipping weight $169.50 
290 Ibs. PRICE EACH, SLASHED TO... . 
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600 W. 
LOUDSPEAKER 
designed for use with 


above Amplifier, consists 
of wo 6-un sections 
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below. UNUSED. Shp: 

wt. per 6-s specker section 
225 Ibs. PRICE: PER 6- 
Speaker section, $75.00. 


DM-35 DYNAMOTOR 


Ideal for Marine, Ham-Mobile, and Beontie PA eaqpts 


a 25 
INPUT. THESE UN Ts ARE NEW, IN “ORIGINAL” Ex- 
PORT PACKING, with Spare Brushes, etc. Don’t be mis- 
led or confused by reconditioned or slightly-used lower 
priced dynamotors quoted as new. We guarantee this 
ynamotor to be as represented! Shpg. wt. 17 Ibs. 
THESE ARE A REAL BUY 3 95 
AT. wccccccccccvccvcccccsscccss - MACH . 


All Above Material Subject to Prior Sale. 25% Minimum 
Deposit with All C.0.D.’s. Min. Order—$S.00. All Prices 
F.0.B8. Our Address. 


—TELEMARINE— 
COMMUNICATIONS CO. 
3030 W. 21st Street, Brooklyn 24, N. Y. 
Phone: ESplanade 2-4300 


TEST are 


A Complete. the Instrument cov- 


Tune a transmitter to given fre- 
quency. (2) Tune a receiver 
a given frequency. (3) Adjust 
antenna system for best perform- 
ance. (4) yuri power outpu 
of a transmitter. (5) Check wave 
shape of transmitter’s output 
with auxilliary oscilloscope. (6) 
Monitor a transmitter during op- 
eration, Incorporates: Calibrated 
funed Absorption-Type Wave- 
meter; Signal Generator; a 
tector-amplifier circuit with elec- 
tric-eye indicator which shows 
exact resonance with applied sig- 


connection so that this circuit 
will serve as a tube voltmeter. 
All housed in a metal Ae 
with cover, 15) Ww. 
a 101” H. ties Sritaticn. 

art, separate receiver gain con- 
trol, Pies sce and sine cord. LIKE-NEW 
conditio: Shpg. wt. 50 Ibs. EACH.. 


LIMITED QUANTITY BARGAINS 


32 = DC to 110 V. AC owiehe CONVERTERS. Mfd. by 
Kato, for arine or far use. Shock mounted, with 


3 w. 
LINK ‘OUAR M up 
for any one frequency in 30-40 mc range, crystal-control. 
Designed for Ko 3 oe % “~— bulit-in 110 V. x > 
oa ly. NEW UNUSED, EACH.............. 

18 INVERTERS. 2i- a's Vv. DC Input, 110 V. /400 
cycles! 1 pnaee, 150 VA. Output. NEW UNITS. 
~ Vv. DC to 110 V. AC ROTARY CONVERTERS. Mfd 

to, for marine or farm use. Shock a with 
fecae and output filtering. Rated at 225 a 
deliver up to 300 eee Shpg. wt, 60 lbs. | NEW 


eecese 9 

PE-104, 6 or 12 V. ‘pe” ViBRATOR ‘POWER SUPPLY. 
For SCR-284 Receiver, or other transceivers or mobile 
oe Lge aes epee no tubes, fully shielded. 
cs? 6M = 12 w 


BEACHMASTER 250W. AUDIO ee r-Power 

Audio Amplifier, designed by Bell Tel. Labs... “al self- 

contained wate 

airports, carnivals. Operates from 110 V. 50/60_cycles 

AC. Complete with —_ tubes, Tneluding, 8 Se a 2 
3 /s x 


sta Dim: 2 
Shpg. wt. 190 Ibs. "Uned— Excellent con- $169. 50 


dation. EACH (with connecting plugs)...... 
PAE-2 ELECTRIC MEGAPHONE. Mfd. by Remler for 
J, S. N to concentrated directional sound over 


U. S. } 

a long distance. Consists of a Horn Assembly which in- 
cludes Microphone, Reproducer, trigger Switch, and 
Connecting Cable; and, a Fong ct Amplifier with self- 
contained Power Supply and olt Storage Battery. 
Will beam voice over 500 yar enh or more outdoors. 
Charger and Storage Rack for 110 Volts AC or DC 
operation, (charging) ava te. separately Portable 
Megaphone Dim: 20” H. x ’ W. Portable Amplifier 
Dim: 1334” H. x 1234” W. 4 7934 is Comesets wit 
tubes, v= ested cables, Inst. Book, UNUS 

cond. Shpg. wt. 85 Ibs Set 


514” H. x oe W. x 1134” 
Unused ain Shpg 55 Ibs. EACH.. J 
BC-224—RECEIVER FOR MARIN E OR MOBILE. Operates 
from 12V. DC (internal dynamotor), tunes from 1.5 to 
8.0 me. Similar to BC-312 and 348 in appearance. 
for CW reception, Crystal Filter Cycuk. 
Standby Switch, and many other features. Used xcel- 
lent Condition. Shpg. wt. 35 Ibs. $79. 50 


EACH 
SCR-522 TRANS- RECHIVER. os case CS-80. AM trans- 
mission-reception from 156 me, 4 


AC Power Supplies. Excellent Condition, with 69.5 no 
accessories. Will quote on accessories upon $69.5 
meqasst, Stipe. a, 7: ho mi ear s 
VERTER, like-New units. Ideal for marine, train, or 
farm installations to obtain AC power for operating AC 
—— Compact. Shpg. wt. 275 Ibs. 

PE nn occ eccccesescescceses cose 
RECTIFIER RA-20, 110 V. AC to 250 V., 100 MA DC. 
Compact Transformer-type all-shielded Power Supply for 
all receivers or test equipt. Completely filtered output, 
with fuse and on-off switc Excellent for converting 
dynamotor operated receivers to AC operation. Supplies 
12.6 V. AC for heaters. Used—Excellent Condition. Dim: 
634” x 3144” x 534”. Shpg. wt. 20 Ibs. $1 5 

eee eee eee eee eee eee e ents een eee es . 
ge 1P2s INFRA. RED IMAGE CONVERTER TUBE, apron 

n American Snooperscopes and Sniperscopes. All NEW, 
UNUSED Condition. Shpg. wt. 8 Ibs. $49 50 

Oe e ees sese eee setses ee esses seeeeee J 
0 W. WESTERN ELECTRIC SPEAKER UNITS, for 
straight baffleboard or baffie-type horn mtg. Employs 


deep. Throat opening Tae dia Alnico 
a slug wt. approx, 6 Ibs. Shpg. wt. 20 Ibs. 
BC- 74s “POGO-STICK ‘TRANS- “RECEIVER. © “Single freq. 
crystal controlled trans. and recvr. Freq, range 2-6 Mc. 
Output SA watt. Range approx. 5 =e 
communications, etc. Complete with tubes. connecting 
57 and 1 “BC-748 Tuning Unit, USED, GOOD 
CONDITION.” Ship. w 5 Ibs. H. 9.50 
AME AS ABOVE, NEW CONDITION EACH. -+.--$59.50 
ogg voor, Excellent Condition. Shpg. wt. 4 


POWER SUPPLY ‘PE-157, ‘with Internal ‘2 poe Storage 
Battery. Exc. Cond. Shpe. 15 Ibs, EACH. -$24.50 
ADDITIONAL BC-746 TUNING UNITS, with * crystals, 
Specify preferred frequencies, NEW. EACH...... $s 

on tga gor yh ge CHASSIS, NEW, BC-74: fits 
ubes. s 


Any: wt. 8 EACH. 
0-1.5 RF AMMETER, WESTON ‘Model 167; 25 
Metal flange dia. awe ASE pLERS ARES lack ‘scale 


silver numerals. reser sere see eee 
— 


SELECTIVE RINGER for MOBILE 
or MARINE RADIOTELEPHONES 


Use with any receiver in 
Marine or Mobile operat- 
ing with Bell Telephone 
System. Permi 


to a receiver om- 
plete Instruction Book 
supplied. Di 5 Va” 
1 B14" hig 5i_” 
wide. Shog. wt. 25 Ibs 
NEW UNITS. Reg. val- 
ue $245.00 each. GUARANTEED SATISFACTORY 
OUR LOW PRICE— 85 00 
BACH onc ceecersceereseseseserseesess . 


SAFETY DIODE 
PROTECTS TRANSISTORS 
By RUFUS P. TURNER 

CCIDENTALLY reversing the battery 


in transistorized equipment often 
means quick and complete ruin of the 
transistors. Unless an operator is on the 
alert every minute of the time, he can 
easily make this expensive mistake. 

In most transistorized devices such 
accidents can be prevented simply by 
connecting a germanium or silicon-junc- 
tion diode in series with one of the “D.C, 
Input” terminals, as shown in Fig. 1A. 
The diode acts as a_ polarity-sensitive 
switch, and should be built into new 
equipment from the very beginning. 

The diode is poled so that only an 
extremely small current flows when the 
battery is reversed. This current is too 
small to damage the transistors. As 
shown in Fig. 1A, the anode of the diode 
is connected to the positive d.c. terminal, 
This polarity allows high forward cur- 
rent to flow through the diode to the 
circuit. When the battery is reversed, 
however, the anode is polarized negative 
and the diode resistance goes up—often 
several thousand times the forward re- 
sistance. The minute reverse current 
passed by the diode in this condition can 
cause no damage to the transistors. 

The natural internal resistance of the 
diode causes a voltage drop across the 
diode when the latter is carrying current. 
The voltage at the transistor circuit 
therefore is somewhat less than the bat- 
tery voltage and is equal to the battery 
voltage minus the diode drop. When this 
voltage drop is appreciable, the battery 
voltage may be boosted by this amount 
to offset the loss. Fig. 1B shows the ap- 
proximate voltage lost across a 1N34 
diode at various common transistor cur- 
rents. The loss will be lower with low- 
resistance diodes, such as Type 1N455 
and with gold-bonded types. 

The safety-diode scheme usually is un- 
satisfactory in class-B transistor ampli- 
fiers because the collector current in 
these circuits swings (on signal excita- 
tion) from a few microamperes up to a 
sizable number of milliamperes. The 
diode loss accordingly is large and fluc- 
tuating and it will both reduce power 
output and increase distortion. —30- 


Fig. 1. (A) Safety-diode connection and (B) 
the voltage loss in a 1N34 diode. See text. 


eo 
aK DC INPUT I 
TERMINALS| 
_— "a 
TRANSISTORIZED DEVICE 
(a) 
coanant VOLTAGE LOSS 
DRAIN DUE TO DIODE 
20ya 0.05v 
100 » 010 
200 « 015 
500 « 0.22 
Ima 030 
2« 0.40 
36 050 
au 060 
“or é 065 
10 « 0.90 
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& AUDIO HANDBOOK 


COMING MARCH 6th! 


“ 7 


Poaturing High-Fideitty 
mariage ee 
“Operation °_- # 
*Selection 


Whatever your interest in Hi-Fi—as a builder of your own rig, or simply 
as a lover of good music—you’ll find a wealth of practical and authoritative 


‘ information in HI-FI ANNUAL & Audio Handbook, on sale at newsstands 


and radio parts stores March 6, 1956. 

Edited by the staff of RADIO & TELEVISION NEWS, the World’s 
Leading Electronics Magazine, HI-FI ANNUAL & Audio Handbook brings 
you—between the covers of a single volume—a total of 42 carefully selected 
articles on everything in Hi-Fi... 


* SELECTING HI-FI EQUIPMENT * POWER AMPLIFIERS 

* PREAMPLIFIERS * LOUDSPEAKERS & ENCLOSURES 

* EQUALIZERS & TONE CONTROLS * TAPE TRICKS WITH YOUR HOME 
RECORDER 


. . plus a complete bibliography of Hi-Fi technical books and a handy 
product directory. 


If you’re a Hi-Fi fan—and who isn’t today?—-HI-FI ANNUAL & Audio 
Handbook is ‘‘must”’ reading ... will save you money .. . show you the 
way to more enjoyment from your hobby. Only $1.00. 


BE SURE TO GET YOUR COPY! 
ON SALE MARCH 6, 1956 


at Newsstands and Radio Parts Stores 


HI-Fil ANNUAL & Audio Handbook 366 Madison Ave. New York 17, N. Y. 
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sul HARJO! 


POSTPAID SPECIALS! 

Yup! We pay all postage charges for items in this, 
box! Buy now and save! 

VEEDER-ROOT COUNTER r 
With re-set, precision right-angle rive and pul- 
ley! Three-digit scale (to 999) measures wire, 
fishline, tape, film, etc. Brand new. 
Postpaid nd eo cece ccc ecesesscess 


+e 


E-S1 TELEPHONE TEST SET 
Contains Gaede 5 mil DC meter. Enclosed in 
heavy —g leather case with neat shoulder strap 
and test lead. This beauty is easily adapt 
use as mobile test meter, Brand new. 
Postpaid ..ccccccccccccseccesseses s 
VHE am ee ag 
> Small—but a powerhouse! Only 1334” high. “49 
plete with mount and coax Onting, New, $1.4 
boxed, postpaid ....-- eee eeeeceees 
BUTTERFLY CONDENSER 
For TN3B Tuning Unit. Tuned to paid. 89.95 
300-1,000 MC. New, boxed, postpaid - $2.9 
Special at only.......-.+eseeeeeees 
HOUSE THERMOSTAT 
Here’s a saving of at least 60% This ments, = 
product of a national porns al can be 
if set to maintain any gy from 40 
0O degrees F. It’s new, boxed, precision built, 
th a lot more, sent postpaid for 
OMIF weccccccccsccrvcessesesseces 
PHOTOFLASH CONDENSER 
Hy. Shutterbugs! This is fer you! 30 mfd @ 
2.000 VDC. Regular $14.95. Brand new. $4 95 
Postpaid. Only .....--eeeeeeecvees 
MINIATURE LINE MATCHING XFRMR 
¥ Blocks oscillators on TV camera input circuits and yr 
on TV receivers, for transistor feos 1.00% 
organ, digital computor system, 1,000 < $1.0 
* other uses. s. Original cost $14.00. Postpaid s 


ARC-4 VHF TRANSMITTER-RECEIVER 


For 2-meter, CAP, novice, etc. Excel- $ { - 50 
lent condition. With tubes and crystals 


» 


| TELEVISION 
CAMERA 


R.C.A. New! 
Surplus! 


> 
> 

5 

7 

> for Labs! 
‘ Export! 

| Industrials! 
> Medicine! 
Closed Circuit 
4 Tv! 

> 
> 
7 


COMPLETE WITH ICONOSCOPE 
7 & F4:5 LENS 

>Labs, hobbyists, industries, TV technicians— 
pset up your own telecast system! It’s a 
‘mechanical eye’’ for factories, prisons, swim 4 
| pools, closed circuit TV——100’s other uses! 
Iconoscope, 6-stage video amplifier and clip- 
per. View pilots, movies on closed circuit! 
> Write for complete data. Limited quantity. 


° 
Oe ewww se 


701-A TETRODE 
gost the tube for that 1 K.W. SSB final—Fil.: 8 V. @ 
7.5 amps. Plate: 3,000 V. @ 500 ma. Screen: b= A 
4g Oo -W. ee 
PROMS « 0 0 0 0 oo oct wee ogee esssccccecs r $4. 3s 
701- nA FILAMENT TRANSFORMER: 
For above tube. ....-eee-++s+ss08 $2.95 
701-A “SOCKET: For ‘above. Each $1.50." 2‘for 32: 95 
——— —— 
TELEPHONE HAN 


W.E. DOSET 
Complete with cord. Checked — Excellent condition, 
Guara — h $2.95. Pair $5.00 


PS-13 BRAND Sear aa ur 
Complete with tubes and dynamotor. Only. ...$9.95 
HEAVY DUTY MOBILE ANTENNA MOUNT 


Rugged as a rock! Ideal for home, vertical, mo 
B’cast or commercial installation. 


$2.95 ANY METER HERE! $2.95! 
WESTINGHOUSE: 8 Rd. pew- 0-15 mils. DC $2. ss 
E: - 0- “5 meee RF 
DE JUR: 3” Rad. exe 1 mil movement. DC 2.95 
BURLINGTON: 3” Rd. New. 500-0-5 
MiCTOAMPS ..eeeeceecesescseses coos 2.98 


"SPECIAL! LZ “S’ BAND TEST SET! 
Complete with tubes and meter. Excellent con- 
dition. Worth three times 
the price! . 2.6.62 ++seseeseveecs 


GN-39 DUAL yelp D.C. eS 
Puts out 1,000 V. @ 350 @ imps 
Generator may be driven from. fan Vert a Jos an 
auxiliary pulley on rear wheel, direct coupled 
gasoline engine. Great unit for Field ‘Day! $12. 95 
BRAND NEW! Ship. wt. 100 Ibs......- 


1-222 eT GENERATOR SNCROVOLTER 
Freq. range: 8-15 Mc. & 150-230 MC. Complete with 
all tubes | and 5 MC Calibrating oe Self-contained 
110 V. and 60 cycle power su With Schematic. 
Excellent cond. Cost the Govt. T approx. 
FO on ee ‘ 


& e buy items 
« What have you? 


25% deposit on all C.0.D. Min. order $3.00 


All items F.0.8. Whse., subject to prior sales and 
change of price without notice. 


Hare: Sales Co. 


Office-Warehouse: Dept. R-3, 503 N. VICTORY BLVD., 
BURBANK, CALIF. 
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FLASHLIGHT DISPLAY 

Bright Star Industries of Clifton, 
New Jersey has had Raymond Loewy 
Associates design a full-color display 
for its line of chrome flashlights. 

These counter displays were de- 
signed specifically to merchandise the 
firm’s 98 cent unit. The direct, lively 


presentation of the merchandise is 


especially suitable for spot selling by 
service shops and electrical appliance 
stores. 

Contact local Bright Star distribu- 
tors for complete details on the #616 
display and the flashlight line. 

* * * 


“CONVERTER DEPARTMENT" 

In order to merchandise its complete 
line of vibrator-powered converters, 
Radiart Corporation, 3455 Vega Ave- 
nue, Cleveland, Ohio is offering to dis- 
tributors a free “Consumer Depart- 
ment,” two-color metal rack which dis- 
plays samples of the firm’s ‘“‘Vipower” 
line. 

Occupying less than 2% feet of floor 
space, this handy and effective mer- 
chandiser will carry a representative 


selection of special, lightweight, stan- 
dard, heavy-duty, and super-heavy vi- 
brators from the company’s line of | 
some 45 units. The line ranges in out- 
puts from 2 watts (for the “Shaver 
Pak” unit) to 350 watts. 


SELF SELECTING 


a LSco 


NOISE REDUCING ANTENNAS 


For years, the answer to noise-free recep- 
tion for AM and FM Services — Engi- 
neered for peak performance in the Broad- 
cast-Intermediate Short Wave and FM 
Bands. Recommended and used by govern- 


ment agencies, public Institutions, 
schools, Shortwave listeners. Hams and 
many others who demand the best in re- 
ception, under the worst of conditions— 
Only ELSCO still manufactures such an 
antenna system that is automatically 
tuned to the signal you select for maxi- 
mum performance. 

Also available is the ELSCO Master An- 
tenna Systems capable of handling from 
15 to 25 or more outlets, (depending on 
strength of available signal) without am- 
plifiers or power supplies. Ask for special 
bulletin. Antennas cut for any special 
service bands. 

Write now or contact your favorite 
Distributor. 


ELECTRONIC SPECIALTIES MFG. CORP. 


76 Irving Street 
Worcester 10, Mass. 


ony LEONARD RADIO aan... 
offer these HIGHEST QUALITY—hich 
fidelity—-WILLIAMSON-TYPE OUTPUT 
TRANSFORMERS ... at the world’s 


LOWEST PRICES! 


TRANSFORMER MODEL #LR-100-1 


Specifications: 
Frequency range—20 cps—30 ke 
12 watt 
6AQ5 and 6V6 push pull 
Weight—5 Ibs. 
NET............ 6.75 


TRANSFORMER MODEL #LR-100-2 
Specifications: 


Frequency range—20 cps—30 ke 
24 watt 


6L6, KT66 and 5881 push pull 
, 
TRANSFORMER MODEL #LR-100-3 
Specifications: 
Frequency range—20 cps—30 ke 
48 or 70 watt 
70 watt: 6550 push pull 


48 watt: 6L6, KT66, 5881 push pull 
parallel 


Weight—15 Ibs. 


NET............26.25 


* For further information and details 
write to Dept. 3 


* COMING SOON!—The Leonard Radio AUDIO REF- 
ERENCE GUIDE of 1956. Write for details on how 
you may obtain a copy. 


Mail and phone orders 
ong 25% deposit, 
1. C.0.D. 


RADIO, INC. 


ee COC tee York 7,N.Y. COrtlandt 7-0315 
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NEWS 


Distributors desiring information on 
how they may obtain this display 
should contact either their regional 
representatives or the manufacturer 
direct. 

* * * 
CBS-COLUMBIA CAMPAIGN 

An integrated marketing program of 
merchandising, advertising, promotion- 
al power, service and sales training, 
service and public relations all tied to 
definite sales objectives has been out- 
lined by CBS-Columbia for the benefit 
of its distributors and dealers. 

The program will be aimed at in- 
fluencing the buying actions of the ulti- 
mate consumer. The company will use 
a series of individual market-area 
campaigns, based on practical experi- 
ence and testing with increasing atten- 
tion being paid to individual market 
opportunities for both replacement as 
well as primary selling. 

The television firm will use radio, 
TV, newspapers, magazines, direct 
mail, point-of-sale, and cooperative ad- 
vertising to merchandise its line of re- 
ceivers. Plans for this campaign are in 
the hands of the company’s regional 
distributors. 

* * * 

“RECORDING TAPE DEPARTMENT" 

A self-service “Recording Tape De- 
partment” is now being offered by 
ORRadio Industries, Inc., Opelika 2, 
Ala., as an aid to merchandising its 
line of “Irish” brand magnetic tape. 

The “Department” is built around a 
specially-designed wire rack merchan- 
diser with pocket dispensers for the 
company’s literature. Six types of the 
company’s leading tapes are a 


with the unit: “Double Play,” “Long 
Play,” “Shamrock #300,” “Green 
Band,” “Professional,” and “Brown 
Band.” Each is packed in an attractive 
two-color, self-selling display carton 
with brief technical information and 
sales tips on the back panel. 
* * * 
TUBE INVENTORY CONTROL 

A practical method of visual tube in- 
ventory control by means of which a 
Service dealer can keep his tube needs 
literally at his fingertips has been de- 
veloped by the Tube Department of 
General Electric Company, Schenec- 
tady, 5, New York. 

The new system, called the “See- 
Lect-a-Tube” method, is now available 
to radio and TV _ service dealers 
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‘NEW | 
\ a// identical 


119° 


and similar electronic equipment 
the anme signal does not ener 


sound producing indicator, a device is 
needed to actuate visible and audible 
alarm in case of a break in the signal path. 
The Seco MONITRON does just that 


and more! 


NEW for Television and Industrial Use 


In servicing TV receivers, transmitters 


Model SL10 


YECO 


MONITRON 


. .. Monitors circuits without attention 


Performs 4 basic functions: 
1. Monitors circuits without attention. 
2. Monitors 2 circuits at once (on same of 
separate chassis.) 
3. Operates as a signal tracer. 
4. Makes point to point gain measurements, 


where 
gize a 


Another Serviceman’s Timesaver joining these indispensable Seco Testers. 


Model GCT-5 
GRID CIRCUIT 
TUBE TESTER 


2%, SECO mec. co. 


Model FB-4 
FLYBACK CIRCUIT 
AND INDUCTANCE 

ANALYZER 


Your Jobber has ’em or write for information. 


5015 Penn Avenue S. 


Minneapolis, Minn. 


50 WATTS rom your WILLIAMSON 


New DYNACO A-430 


Output transformer and simple circuit modifica- 
tions let you raise the power of your Williamson- 
type amplifier to over 50 watts at less than 1% 
I M distortion. This super-fidelity output trans- 
former will give you double power and doubie lis- 
tening pleasure with very low distortion and un- 
equalled transient bandwidth. Its unique design 
uses para-coupled ‘vindings, the frst basic advance 
in quality transformer design since the introduc- 
tion of interleaved windings. 


$9 9” 


at your 

tronic Parts 
Distributor o 
Audio Jobber 


Write for details of new Dynaco output 
transformers, circuits, and conversion 
data for Williamson Amplifiers. 


DYNA COMPANY, 5142 Master St., Phila. 31, Pa. 
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BEST BUY IN HI-FI 


S5-C “FLAT SIX” 
AMPLIFIER 


Grommes high-fidelity amplifier. Out- 
put: 12 watts. IM distortion less than 
1%. Response + 0.5 DB, 15 to 30,000 
CPS. Built-in pre-amplifier with separate 
roll-off and turnover controls. Loudness 
control. Calibrated bass and treble con- 
trols. Feedback throughout; 4 loops 
used. $79.50 net. 


GRIT-r 
FM-AM TUNER 


Grommes matching high fidelity FM- 
AM tuner. Compact, yet full size per- 
formance. 2 Mv sensitivity. Tuning eye. 
Full AFC. Cathode follower output. 
$129.50 net. 


FREE! NEW 1956 CATALOG 


Division of 
GROMMES precision ELECTRONICS 
9101-R King Ave., Franklin Park, Ill. 
Name 
Address 


City Zone State. 


105-55 
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| “Volta-Chek” 


through authorized G-E tube distribu- 
tors. The system was developed after 
careful study of the number, types, and 
sizes of tubes most dealers keep in 
stock for replacement. It features dis- 


penser units which hold 250 tubes in 
less space than any method previously 
devised. The system can be used for 
over-the-counter sales or service bench 
work. 

Although only 38 inches long, the 
unit holds. its capacity load of 250 
tubes in six different size cartons. It 
is designed to be mounted on the wall. 
The dispenser is made of heavy gauge 
steel with a blue-gray baked enamel 
finish. It is shipped pre-assembled and 
includes all necessary wall mounting 
hardware. 

Eo * * 
DISTRIBUTOR IDENTIFICATION 

Tescon TV Products Co., Inc., Spring- 
field Gardens, New York has instituted 
the local imprinting of the distributor’s 
name on the exterior of its antenna 
cartons. 

Each antenna thus imprinted is pre- 
assembled and area-engineered to the 


7 


individual distributor’s requirements 
for his part of the country. The com- 
pany is supplying this service on all 
initial orders of 500 antennas from the 
distributor. 

With the distributor’s name im- 
printed right in the center of the box, 
his identity is carried into every serv- 
ice outlet he sells. When it is time to 
re-order the distributor’s name is 
readily available as a reminder. 

* a ES 
“VOLTA-CHEK" DISPLAY 
Electronic Test Instrument Corp., 


13224 Livernois Ave., Detroit 38, Mich- 


igan has developed a compact and 
colorful merchandising display for its 
picture tube voltage 
tester. 

The display carton is designed to 


i 
sae EEE ee ee eee | hold six of the separately boxed test 


units. It carries a hard-hitting sales 
message in a high-reader-impact color 
combination of red and black. 

The display carton is being supplied 
without charge with orders of six of 
the “Volta-Chek” units. Write the com- 
pany for full details. 

co * * 
SOLDERING KITS FOR HI-FI 

Weller Electric Corporation, 808 
Packer Street, Easton, Pa. is making 
a concerted drive for the do-it-yourself 
hi-fi market with the introduction of 
a soldering kit designed for audio work. 

The kit, Model 8100K, contains the 
company’s 100-watt soldering gun with 
“on-off” trigger for instant heat, the 
firm’s soldering aid for tight wire 
twists, a wire cleaning brush, and a 
supply of Kester resin-cored wire 
solder. 

A companion display card acts as a 
silent-salesman recommending the use 
of this equipment in assembling high- 


heh o = 1 : 


RA 


fidelity components. The entire “pack- 
age” is intended to be displayed in the 
audio sections of parts distributors’ 
stores. 


* * * 
RESISTOR PACKAGING 

Dale Products, Inc. of Columbus, 
Nebraska is now packaging its “Dal- 
ohm” Type RS miniature power resis- 
tors and Type DC deposited carbon re- 
sistors in a new handy “‘strip’” package 
holding twenty units. 

The major advantages of the new 
package are easy identification, maxi- 
mum protection, simplified inspection 
and testing, and streamlined stock- 
handling and stock control. 

Any number or all of the resistors, 
which are always in full view, may be 


removed quickly and easily. They can 
be tested and inspected without being 
removed from the package. —30- 
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sales Ham Special! Famous BC-645 SCR-522 BC-946-B 
color XMITTER-RECEIVER BROADCAST 
With DIAGRAM for FINEST 2-METER RIG! RECEIVER 
lied a Terrific buy! VHF Trans- 520 to 1500 Ke broadcast 
jp to CITIZENS’ BAND! 
F Makes wonderful mobile rig mitter-Receiver, complete band. 6 tubes: 3-12SK7, 
six of for 120.500 Mc. Easy te | with all components. 100- 12SR7, 12A6, 12K8. For 
com- convert for phone or CW 2- 156 Mc. 4 channels. Xtal- dynamotor operation, Easily 
way communication. CON- controlled, Amplitude modu- converted to 110 volt or 32 
ji VERSION DIAGRAM IN- | lated voice. They're going oe ggg Mo oll gy 
CLUDED. This swell rig fast! Excellent condition. 
originally cost over $1000—yours for practically a c i sealed carton, with all tubes. 
song! You get it all, in original jfactory carton, plete with ai 18. — com- $39 50 CE Ee ee 
BRAND NEW, complete with 17 tubes, less power ° P 
808 supply. Conversion Instructions Included. $29. 50 eee “a ish gall eles - Special “$21 25 SCR-274 COMMAND EQUIPMENT 
kin SRDS, Wes MENU Gabo wniseseina.cni032 a ae aa ot ae ~ > BE ees ~~ tee Se eee 
é PE eae y escription se 
a & PE-101C DYNAMOTOR for BC-645, has 12-24V BC-453 Receiver 190-550 Ke......... $9.95 $11.95 $14.95 
urself input oo to convert for 6V Battery $1 95 LORAN APN 4 = pense $4 7a. .29 11.95 
SOE OE TE only ‘ om . ‘eceiver Ic .. e 7.95 9.95 
on of UNF ANTENNA ASSEMBLY, for BC-645....$2.45 Fine Quality Navigational Equipment ae ieee cca 2.24 2.75 4.24 
work. Complete set of 10 Plugs $5 50 Determine exact geographic position of you BC-458 eet eet ay Rane 73 12.38 13-33 
h oS eee ccc cee WUE planel: Complete, “SiaND lw dnstaliation, consists BC-459 Transmitter 7-9.1 Mc .... 7.95 8.95 11.95 
jo : 1c a’ * , 4 “Je see . . . 
IS a pond bag Ep lg doll scoccececncoccs es 4 PE-206 v Erwertert ri, Set of Plugs: Visor for Indicator: BC-450 3 Receiver Control Box . ‘wee 1.49 1.95 
wi peration manual; Brand New, Expor' BC-451 Transmitter Control Box 1.25 1.49 
om CONVERSION BOOKLET. insiruciions tor “$9, 50 packed. COMPLETE .....+-+c-0eces $129.50 § | BC855 Transmitter 36 Me eo 44:78 19:80 
wire HEADPHONES R-65/APN-9 LORAN ARC-5/R-28 RECEIVER 
Execolient BRAND Receiver-Indicator 2 Meter superhet, 100 to 156 Mc in 4 xtal channels. 
and a Mode’ Description Used NEW Furnishes position data at greater distances from Louvred alum, cabinet 73 x 4Y%g x 14”. Complete 
° HS-23 High Impedance. ..... oc 25 $4.35 transmitting stations that is possible by any other with 10 tubes and 4 xtals. 
wire HS-33 Low Impedance ..... 939 4.65 methods, Accurate to within 1% of distance from E L Cond . 
HS.30 Low Imp. (featherwt.) | 1:49 1.85 Eomplete in-one case, ewes *Mtirelie oe Rae ee, 
- fi = . e ‘ . ‘gee 
ye 4 Cerne ish “PIES slg 2.75 7.95 BRAND NEW export packed......+.-+ 5.0 ARC-5/T-23 TRANSMITTER 
OE PERE .99 


MOBILE TRANSCEIVER 
DYNAMOTOR 


@ 18.7 Amps, bY . 
41/4x4a”. 
BRAND NEW 


Cred eine Hank. .aicasS 
owe —* VALUES: Excellent BRAND 


>RADIO SET SCR-AR-283. Consists of: RE- 4 
>CEIVER, 201 to 398 Ke and 2500 to 7850 4 
+Kc. TRANSMITTER, 2500 to 7700 Ke, for 4 
>unmodulated, tone-modulated, or voice. 4 
>Here’s what you get, at this fantastically 4 
>low price: Receiver complete with 6 tubes; 4 
>transmitter complete with 4 tubes, Dyna- ¢ 
>motor for 24 V DC operation, 5 coil sets, ay 
bcontrol boxes, antenna switching relay, op- 4 


AIRCRAFT RADIO TRANSMITTER-RECEIVER; 


BC1206-C BEACON RECEIVER 


195 to 420 Ke, made by Setchel-Carlson. Works on 


Ch WN OUR 6 a 6 6 0:60 60 soe tena eee $5.95 


nat ant FREQ. METER CASE 


Aluminum case for BC-221 or 
TS-164 Freq. Meters. With 


24-28 volts DC. 135 Ke IF. Complete Navy Type Comm. Receiver 1.5 to 3 ND. 
Special Buy! Output 625 volts | with & tubes. Size 4” x 4" x 6”. Wt. 4 Navy Stype’ Cini,” Trasrnitter 21-3 ‘ii ‘a A Np, iD NEW 
oc @ 225 Ma. ut 1212 V Ibs. BRAND NEW........... Seen . with 4 tubes and Xtal................... .$12.45 


Companion for above, incl. 2-832A, 2-1625 tubes 
Ce, a ee Seen ee $22.50 


ARC-5 MARINE RECEIVER- TRANSMITTER 


TS-100 7AP 
OSCILLOSCOPE 


Typ Output Used Ew volt. reg. supply using VR105. 
DM-64A.. WN EIA.. Ps bie $7.95 2 ballast tubes, relay, cable, BRAND NEW 
DM-40.....14V3.4A.....172V.138A... 1.95 3.95 lg gn gl (worth $750) 
aU... 1SV O.9A..... 7%”. Inside rear; 2” deep. 
DM-42A....14V 46A.... ee 8.95 12.95 Shock-mounted. OUR 50 
5/ BRAND NEW, $ 
DM-32A....28V 1.1A.....250V .05A.... 2.95 6.95 (Add 50c for $ 345 ie 
DM-34D....12V 28A.....220V WOR 425 6 6.0 a Can be used _ with lin ep or general purpose 
s i inear sweep rpo 
DM-37......25.5V9.2A... 625V 225A... 6.95 9.95 Original Crystal for BC-221 $8 45 test scope. Cables included. . Also used with circular 
& sweep as precision range calibrator. rate 300- 
DM-28 cass 2ev.......... 224V .O7A.... 1.95 4.95 1060 Ke BRAND NEW............... r 1500 per sec. Trigger input 15V @ 100V er 
DM-53A....28V 1.4A.....220V 080A... 2.95 5.95 | CARDWELL TUNING CONDENSER for BC-221 Freq. | microsec. rise. Trigger output 120V (+20V). 
DM-33A....28V A 575V .16A Meter. Massive, precision construction, overall 4 x be used to detect ‘‘jitter’’ in trigger divider cireuits 
Levees 195 3.95 3x3”. 31 plates. Worm gear drive. 4 88 and modulator trigger pulse, also determining and 
26V 7A....... sev ZA... - - BRAND NEW, special................ . adjusting division rate. Self-contained in metal 
PE-163...... _ Ss OV .160A case 8” x 121/2” x 16” deep. For 110V 50 to 1200 
a '12V 600V .160A 34.50 COMPLETE OPERATING MANUAL $i 95 cycles AC. Demilitarized, NEW, with all tubes in- 
Pew oBV 1.258 _ —50V 7 a for BC-221 Freq. Meter... ...-----+:- s cluding crystals and Cc. R. Tube. 


2-VOLT PACKAGE" 

1—2V. 20 Amp. Hr. Willard Storage Battery. 

ele 7 prong Synchronous Plug. ee) ees 
—Quart Bottle Electrolyte (for 


- 2-49 
ALL BRAND NEW! Combination Price. ae ‘sa. 99 


Willard 6-Volt Midget Storage Battery 
8 Amp. Hour. BRAND NEW. 35/e” x 1- sal ay 23/4". 
Uses Standard Electrolyte........... Only $2.22 


BC-442 ANTENNA 
RELAY UNIT 


~ BENDIX ‘DIRECTION FINDER 


MN-26-C. 12-tube remote ntrol Sher rar Direc- 
tion Finder —_ communications receiver. 150 to 1500 
Ke in 3 band 28 V. input. Ideal for commer. 

cial pigtcationy ‘on boats and planes. Complete installa- 


tion comprises: 16 50 

MN-26-C Receiver complete with 12 tubes... e 

MN-20-E Rotatable LOOP... .cesseeeeces 

MN-52 Azimuth Control Box................. 2.95 
MN26Y DIRECTION FINDER 


150 to 7 Mc. Complete with tubes, mo- $2 { 95 
tor; original manuals. BRAND NEW.... 


MICROPHONES 


| i, Ps + shank aes a ae | UNOS thennrenss users 2 ie ack 


— a 
hep 8 a ta ill ale. gh gd hy I ER ei ARR IEE 


imbus perating manual. ALL BRAND $15 95) Wondertut Value! Consists of 34 amp modes tin Excellent one 
“ : [NEW—end All Yours, for only : , dicator, O10" aealn, "Tranomnivear- Re- 1-17 Carbon Hand Mike. ... .$5.45 $7.95 
Dal- Hurry—Limited Quantity! ceiver Switching relay, in aluminum T-30 Carbon Throat Mike... .33 69 
‘ oe ttt a pubububuteds case with associated compo- $2 24 T-45 Navy Lip Mike....... «-.. 99 
resis- nents. BRAND NEW........ s ae ag pone Mt) tpecesecee. ae — 
-24 arbon Mike 95 
re- einareinee aaa 
phage AGFA ANSCO WRITE FOR FREE CATALOG! | = 
& BUBBLE SEXTANT RINIMUe ORbEe ES Gon Mt ane oe by ine | 
aa Made for U. S. Armed Forces | Warehouse N.Y.C. iss agedhorse Self-contained | aut unit, | 
n e | reproduces c Practice sig- | 
° ‘ ocuesy worth $150 or more! | nals recorded on paper tape. 
maxi- A, Has illuminated averaging disc R di | rg | By use of built-in speaker, 
tion 4 for nighttime use. Complete & a 10 Supp y 0. | provides code-practice signals 
2ECTIO with carrying case, recording | to one or more persons at 
stock- discs, flashlight with rheostat Dept. N-3 | Speeds from 5 to 25 WPM. “ 
for using sextant at night. 2X | Bis) Vesey St., New York 7, N. Y., CO 7-4605 | BRAND NEW, In le 
I telescope for faint stars, and a tet. o Srleinadicuctan 16.88 ‘ez ‘ 
sistors, I Allen wrench. Only, . ranch: 544 So. Broadway St., Dayton, Ohio . : wit 
be Complete | (REEL OF TAPE for above.......... -$1.29 
nay Trt ttt eter tet eee eee crrrerererrercerceurciurcercereceroerge eee tt 
Diane’ .----- | EQ | ev ecTRONICS SZ 
| ADAPTER | FOR SURPLUS GEAR KE 
| Write for Bull. 354B { NEW LIST D1 MANY ADDITIONS! an ENGINEERING DEGREE (OS 
,_ self \ tog 
| TYPE 7B $2.25 | sence ade" sor nare “exlainneg AN portunitiesot in 27 MONTHS 
| TYPE 8B $2.50 | ee ee eee ic Age! Earn your B.S, degree in 27 months at Indiana 
| ° | R. E. BOX 1220 Technical College. juvensive, epecialized course. Com- 
prehensive training math and electrical engineering, 
| TYPE 9B $2.75 i GOODHEART BEVERLY HILLS, CAL, advanced radio theory and design, television, electronics. 
(ILLUSTRATED) Modern laboratories. Low rate. Also B.S. DEGREE IN 
| ‘ q hippi h | 27 MONTHS in Aeronautical, Chemical, Civil, Electrical 
\* plus shipping chgs. i end Mechanica) Engineering. St papprored. it er 
March, June, September, December. Earn part of your 
| 5 — § ges dlyee t a | expenses in Fort Wayne while studying. Write for catalog. 
| © Uses (All above chassis) I TEDIANA TECHNICAL COLLEGE 
. Washington Bivd., yne 2, ian 
y/o Baeity aes matin. en tor Please send me free information on B.S. ENGINEERING 
2. Break into any circuit for trouble shooting. DEGREE IN 27 MONTHS as checked. 
| 3. so eondng voltage, resistance and current in con- | COLOR & BLACK & WHITE 0D Electronics 0 Chemical 0 Aeronautical 
ey can | junction with standard instruments | 5’ — 5 MC SCOPE O civit CO Mechanical CD Electrical 
t being | A. i. PRODUCTS co., INC. | KIT $79.95 Wired $129.50 MAING 6c ccccccedésdcccddcetocececceuscosoutesesseeegee 
0} —————=311 Hickory St., Kearny, N. J.-—— : 
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| HEINEMANCIRCUIT 49 | 
| BREAKER—Cat. AM12M7 oa. 

| 110V AC 20 amp curve Four 2 for 2.50 | 


1000 series. over plated contacts, D.P. 
— set ot eo tacts normally 


for $5.50 


nS 
SMALL PIONEER GENEMOTORS 
Ideal for Amateur or Commercial Service 5.5 to ns 
volt DC input—output pon — at 175 MA con! 
y 275 MA intermittent duty. Comes complete oj 
A & B filters. RF hash ‘iter “& internal + $19.9 
cookin fan Baws 0sscpeae cs TOF Tn s 
ame as above—w: 
DC imput... cee cece ceeececes eac! n $12. 3 
1” MINIATURE METER 
High quality meter made by International In- 
strument Co, Mounts in a 1” hole like a pilot 
Basic movement 0-10 mils. Can 
WESTON 11/2” MINIATURE METER 
MODEL 1011—A fine meter suitable for $4.50 
grid dipper, field strength, many Re * $4.5 
applications. 0-500 Microamps..... $3 
CD ee 0 
ADVANCE ANTENNA RELAY 
oa — Noe 60 cy NATIONAL EMC 
D.T. Con- | 250 VARIABLE COND. 
ny ee Shear, = Steatite insulation 
AMP. wee ceeeees $1.75 1250 MMF....1.25 ea. 


bi-metal_ strip, neon Pp 
rts. agg sensitive relay alone is 


4 °. $9. 90 
SENSITIVE RELAY 


S000 ohm coil operates “gh 1 =. adiu ustable con: 


tacts, adjustable armature tensio DT- ig 
base. Ideal ao feces work. Can also 9 © $1.7 
amit Ae @ Tio V. ‘tdeat tor °°" ‘ 
m e, r 

burglar alarm ....--eeeeeeeeees 5 for 37:50 
WESTON MODEL 1021 H. S. 21/2” meter with a 
basic 0-1 mil movement, $2 95 
SPECIAL 2... ccccccccccevccccsceces 5 

OIL CONDENSER SPECIALS 


tha Pg a $1. = 


350 VDC $1.25 
600 VDC -50 


BRAND NEW 
60 AC 
» (2000 DO) 1-98 


2 MED 3000 VDC 1.85 
£ 95 
22.50 


2000 VDCS1. 39.98 
D 2000 VDC 3- 50 , 


NEW PANEL METERS 


, W.E., SIMPSON, etc. 
0-150 MA RF 


ER 
0-100 Microamp $5.95 
00-0-100 


Microa 
0-4 


25 MFD 
2™MFD 4 MFD 30 Vv 6 
4MFD 600 VDC .75 1 MED 3600 VDC 2.25 
8SMFD 600 VDC _.95 4 MFD 4000 VDC 7.95 
10 MFD 0 1.19 5 MFD 
2 MED 1000 VDC _.8 (1000 DC) 9s 
4 MED 1000 VDC 25] 20 MFD 330 AC 2.50 
8 MFD 1000 VDC 1.50 8 MFD 
6 MFD 1 9 
10 MFD 1400 VDC = sO 1 MFD 10KV 
1 MFD 2000 2 MFD 10 
2™MFD 2 MFD 15KV 
4 MF 


eee momen RF me- WESTON MODEL ee 


“2 for $5.50 2 for $5.50 


Read ‘un’ Save Cargatne 


oo MMF ee CONDENSERS. 
m 


-025 GOO V. MICAS.......+....cces 
100,000 OHM, 100 WATT RESIST. ....... 4 
GLOBAR fo ne 100 WATT (non- 
NN Peer 6 for 1.45 
OHMITE ‘WIRE WOUND (non-inductive) 18 
HM 100 WATT S9¢ ea.......+++. 5 for 2.50 
1 MFD on Condenser 400 VDC ........ 25¢ ea. 


SHIELDED CHOKES 
12 Henry 150 Ma errr reer reer ee ee eee $1.65 
8 Henry 200 Ma.......secccccescvcee 1.95 
Thordarson 15 Henry 200 Ma...cccccevee 2.25 
6 Henry 300 Ma.....csccccsccccccece 2.95 
HIGH VOLTAGE TRANS. MICAS 
Gi .00015 10KV. -2- 75 -002 25.50 
G1 .0002 6KV. .2.50 | s3 G4 .00015 xOKV. 128.50 
G2 :00015 10KV. °3.75 | G4 (0025 25KV.42.50 


Min. Order $3.00—25% with Order—F.0.B. New York ] 


ee” | 


JELECTRONICS COMPANY | 
I 66 W. Brocdway, New York 7, N.Y., WO-2-5439 | 


Home Tape Recorder 
(Continued from page 41) 


then be made on earphones inserted 
into a monitor jack or via a sound 
system connected to the output. (If 
the sound system used for monitoring 
is also used for feeding material to the 
recorder, usually via a tape output 
jack in the preamplifier, there is a 
feedback problem inasmuch as the sig- 
nal supplied to the recorder is almost 
simultaneously fed by the recorder to 
the preamplifier. The means of elim- 
inating this problem is to connect the 
recorder in series between the pream- 
plifier stage feeding the tape recorder 
and following preamplifier stages. Then 
the A-B switch is used to feed either 
the preamplifier signal or the tape play- 
back signal to the monitor and output 
jacks.) 

Safety Interlock. A prized tape can 
come to grief if the tape recorder is 
unintentionally put into record position. 
The machine should contain a safety 
interlock that prevents putting the ma- 
chine into record position unless the 
interlock button is simultaneously de- 
pressed. In addition, it is highly de- 
sirable that a warning light go on when 
the machine is in record position. 


Tape Handling. Specifications usually 
state how rapidly the tape transport 
starts and stops and winds in the for- 
ward and reverse directions. Very im- 
portant—but something that the speci- 
fications do not mention and only ob- 
servation will indicate—is how smooth- 
ly these functions are performed so 
that tape is not stretched, broken, or 
spilled. 

For home purposes it is adequate 
that a machine come up to full oper- 
ating speed or to a complete stop 
within a second. Some of the profes- 
sional machines do so in .1 second. Re- 
wind or forward wind should not take 
more than 90 seconds for 1200 feet, 
which is the regular length of a 7-inch 
reel. The professional units require as 
little as 30 seconds. However, the 
longer wind time of the less expensive 
recorders, although an inconvenience, is 
in some ways a blessing. To the extent 
that the wind operation is not per- 
fectly smooth, there is a tendency to 
jerk and thereby stretch the tape. But 
the slower the winding speed, the 
smaller this tendency. In some in- 
stances where the utmost of recording 
perfection is sought, a tape is rewound 
at the same speed at which it was re- 
corded by reversing the reels and put- 
ting the machine in playback position. 

A few professional machines provide 
continuously variable wind speed. This 
is useful not only for purposes of 
smooth tape handling but also to per- 
mit easy location of particular passages 
when editing. 

Tape Lift. Good tape heads are ex- 
pensive, costing from $15 upwards. In 
some home tape recorders, a principal 
source of wear is the friction generated 
by rapid passage of the tape across the 
heads during rewind or forward wind. 


A well-designed mechanism should au- 
tomatically space the tape away from 
the heads during the wind operation. 
In some professional machines, how- 
ever, the spacing is kept slight enough 
to permit signal pickup (chiefly low fre- 
quencies) so that a desired portion of 
the tape can be identified. 

Automatic Stop. Should the tape 
break or run out while a recorder is 
left unattended, allowing a reel of tape 
to go whipping around at high speed, 
the room will soon be littered with con- 
fetti. This unhappy consequence can be 
avoided if the mechanism provides for 
automatic stop when tape travel is in- 
terrupted, a safeguard usually found 
only in professional machines. 

Inputs. The minimum requirement, 
met almost without exception in home 
tape recorders, is that there be a “line” 
input for high-level sources such as a 
radio tuner, crystal phonograph, or au- 
dio preamplifier, which produce a sig- 
nal on the order of a volt or two; and 
an input for a microphone, which pro- 
duces a signal of only a few millivolts. 
In the low price machines these are 
customarily high-impedance inputs and 
are both governed by the same volume 
control. Some of the better home ma- 
chines, however, also provide a low- 
impedance input to accommodate low- 
impedance microphones, which are less 
sensitive to hum pickup and permit 
long cable runs without appreciable at- 
tenuation of high frequencies. Also, 
some of the expensive machines pro- 
vide mixing facilities, which permit the 
line and microphone inputs to be used 
simultaneously, with individual level 
controls for each. A feature that ap- 
pears in some home recorders is an in- 
put which provides the gain and equali- 
zation required by a magnetic phono- 
graph pickup. 

Outputs. Even though a tape re- 
corder contains a power amplifier and 
speaker, it should provide an output 
jack for feeding external sound sys- 
tems. This jack should be connected 
to a stage prior to the internal power 
amplifier. Some tape recorders provide 
an additional output jack for feeding 
an external speaker from the record- 
er’s amplifier. Although this jack can 
also be used to supply an external am- 
plifier, the results obtained are not usu- 
ally as good as from a jack preceding 
the internal power amplifier. Some 
machines provide only the external 
speaker jack, which, as just indicated, 
is not apt to provide the best obtain- 
able results when feeding an external 
sound system. 

Tape recorders with self-contained 
sound systems customarily have tone 
controls. So do some of the home ma- 
chines without an amplifier and 
speaker. In either case, the output jack 
for feeding an external amplifier and 
speaker should precede the recorder’s 
tone controls, unless these are part of 
the equalization circuits required for 
flat response. In the latter case, the 
controls should be accurately marked 
for the settings which most nearly pro- 
duce flat response. 

Some of the home tape recorders 
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ould au- that have combination record-playback Electron Tubes With Energy Like The Sun 
ay from heads provide a monitor output jack, : 
peration. so that the signal at some stage in the i 
es, how- machine can be monitored by head- 
t enough phones or an external sound system. 
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-order is satisfactorily, as in the case of a ma- | ® oat Be Ae powerfully Brand New—RCA Licensed—One Year Guarantee 
1 of tape chine with three heads, where play- sie Gai oi: Gis. daaianinatite Type Price | 16CP4 17BP4 $19.85 
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Cur ancy” DOLLAR SALE! 


PLUS—ANY ITEM IN THIS AD FREE 
WITH EVERY $10 ORDER! 


ee 10 ELECTROLYTICS. FP 


NE CORDS. 
O <tr acd ye! 8 tubular. 8 to 1000 
a 30 v 


POSJ type. 2 cond. +1 


stranded. Buber barnes w/ mf od a Sin aeRs 

molded ius t. sections, too. . 

Reg. $2.50 $1 cnr Wwel°S is. "Reg. $1 

[7 SO INDUCTORS. | Wide 

Dhane wrapped rigigg ant,, peaking. colle: HF @& 

me ak Ca, xmtk. chokes. Shop must! 

b. Reg. $2.50. $1 xmié, onc oe. Shop $1 
30 MINIATURE BULBS. Ba so KNOBS, instrument, 
Asstd. standard screw & J radio, TV <sryrry 

bayonet types. 1.1 t types: knurl skirte 

Vv. Wt. te Ib. Reg. $1 push-on. »inter types. Some 

$4.00 30¢ ea t . Reg. 


100 STEATITE COIL oO 3 


FORMS. Builders’ spe- SELENIUM = RECTI- 


FIERS. —— each 24 
-5A; vbc @ 


cial! — a ee voc @ 
Some wor' on. us .25A; one me ee or instru- 
asstd. iron slugs FREE, —— 
Wes ibs: Ree sis. SL ment type. Wt. 1 Ib. $9 
325 CARBON’ RESIS- ] 8-PC. POCKET TOOL 
RS. 30 values; 100 ae cel 2 enti. 2 
ily 1 meg. Va, We screwdrive . awl 
2'w. ‘Uninsulsted.” Wee $1 sackiitter, “Dlistis handle, $i 
1 Ib. Reg. $21. Wt. 1 Ib. $3.50 value. 
10 VOLUME ConTRoLS. [ | so TusuLaR ferent vale 


Asstd. values for radio, 
. 10 ohms to .5 wes: .00035 
‘Vv. Oils “a Ecmidaiia, 
meg. Wt. 2 Ibs, Reg. gogo wi. 2 Ib Re: $i 
h . Ke 
$9.00. $1 $10. 


1000 PCS. SPAGHETTI. 


Twist reg 
Asstd. sizes, eo in- 


ia 13-PCc. 
KIT. 1/16 thru Y%” 


fit 1%” chuck. Fine ng sulation. Lengths 4” 
pered weel. —s — ay 8 note! Wt. 4% $i 
wt 1 Reg. $3 Ib. Reg. $7. E 


ia 8-PC. NUTDRIVER KIT. 


SE PRE-AMP KIT. Plastic handle, 3/16, 


Chassis, condensers, re- 
ock 7/32, V4, 5/16, 11/32, 3p, 
ae — éscr. i. 7/16” steel eae wrenches 
less tube). Wt. 1 Ib in plastic case. Wt. 
Reg. $4.50 ‘ ¥% Ib. $3.50 value. 
CT 4 POPULAR pgm 
a 1s0 RADIO PARTS! Exclusive! 
Large asst. of coils, ce- 1N21, 1N22, 1N23 1N34A 
ramics r, moulded & in poly ‘Ze $1 
mica condensers, resis- 11, 


. Wt. 1 Ib. Reg. $30. 
as 9 40 eee CAPAC. 


oc TORS. 001 to .25m! 
| ~, = ee ta to 1000 V. ‘Asstd. BS ced 
cmon. miniatures, __loctal, akers: 4 wt. 2 = Ibs. $i 
octal. 5 types. Mica ex. $14. 


2000 PCS. HARDWARE. 
Screws, 


ceramic, too! Wt, 1 Ib. 
Reg. $9. $1 Oj 


washers, lugs 
grommets, etc. Wt. 3 $i 
O 3 LBs. seg * RE. ibs. Reg. $11. 
} Repeatin sellout! 
~ ea of = a lengths ] 60 TERM, STRIPS, 
in sstd. sizes, color. BOARDS. Wide variety. 
Stranded, lengths up ge |! solder lug points 
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do not effect complete erasure. Upon 
playback of a tape, one may hear the 
previous recording in the background, 
especially if the signal level of the ear- 
lier recording was sufficient to overload 
the tape. The tape recorder may very 
well be satisfactory in all other respects. 
The solution to this problem is for the 
recordist to acquire as an accessory a 
“bulk” magnetic eraser, which erases 
an entire reel of tape in a few seconds. 
To sum up, the following additional 
features of a tape recorder are gen- 
erally desirable for home recording pur- 
poses: at least two speeds; dual track 
recording; three heads; A-B switch to 
compare incoming and outgoing sig- 
nals; safety interlock to prevent acci- 
dental erasure; smooth and rapid tape 
handling and, perhaps, variable winding 
speed; removal of tape from the heads 
during rapid wind; automatic stop 
when the tape breaks or runs out; at 
least one low-gain input and one high- 
gain input, the latter being adjustable 
for either low- or high-impedance mi- 
crophones; mixing facilities for two in- 
puts; outputs for external amplifier as 
well as external speaker if the machine 
has its own power amplifier and 
speaker; NARTB equalization avail- 
able in playback at 7.5 ips; a minimum 
of treble boost in playback; change in 
equalization with change in speeds; 
noise cancellation; effective erasure. 


Special Purpose Features 


The features discussed so far are 
those which are vital or eminently de- 
sirable in a tape recorder employed 
as an adjunct to a high-fidelity system. 
Other features, to be discussed in this 
section, are of more limited usefulness, 
varying greatly with the individual, al- 
though to some persons they may well 
be of greater importance than many 
features listed in the previous sections. 

Tape Index. Most recorders provide 
markings under the reel which enable 
one to find a given spot within a min- 
ute or so. For more accurate indexing, 
some machines provide a footage coun- 
ter or elapsed time indicator. Another 
method of indexing, again somewhat 
rough, is for the recordist to place 
markings on the reel along its radius. 

Editing. In many or most instances 
of home use, editing is of relatively un- 
sophisticated nature, such as adding 
leaders, interspersing voice introduc- 
tions, or erasing commercials, applause, 
and other undesired sounds. Other re- 
cordists, however, may be concerned 
with split-second editing down to a 
single note or syllable. Where fine 
editing is required, the machine should 
provide the following: (1) Easy access 
to the heads so that the exact point 
where an insertion or deletion is re- 
quired can be readily identified. (2) 
An editing button or switch which ac- 
tivates the erase head when pressed, 
without introducing clicks or other 
sounds due to switching transients. 

Sound-on-Sound Recording. Analo- 
gous to a photograpic double exposure, 
in some applications it may be desir- 
able to record on a tape without eras- 
ing the previous recording. A common 
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example is where an individual wishes 
to play multiple roles in a musical com- 
position written for several instru- 
ments. Relatively few machines pro- 
vide for sound-on-sound recording. BRE te: a ae ae 
This is possible on a machine with iat ee : Toe OD Ree VIKING 
separate record and playback heads if : ——«< J | 
it contains, or provides for installation mee, 2, Deen jobs All Tid elif 
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Professional Quality 


erase head. In addition, a mixing facil- ’ j 4 oo 
ity is required, which may be part of ; A we TAPE COMPONENTS 
the recorder. The sequence of events _ gee pote See .... popularly priced! 


TY, PER is: (1) The first signal is recorded and 
AENT the reel re-wound. (2) The first signal 
AENT is played back on the extra playback 
head and fed into the mixer along with 
the second signal; at the same time, 
for synchronization, the first signal is 
monitored by the performer with the 
aid of a headphone. (3) The mixed sig- 
nal is fed to the record head, which re- 
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channel. The extent to which reversi- 
bility is compatible with other motion 
requirements has been open to question 
in the past. However, one of the re- 
corders in question claims that wow 
and flutter at 7.5 ips are only 1%, 
which, of course, would be excellent. 

Miscellaneous. A complete list of all 
the features found in various tape re- 
corders would be burdensomely long, 
although it is hoped that none of gen- 
eral importance have been excluded in 
this article. In closing, several more 
special features may be mentioned to 
indicate the range of requirements by 
tape recordists and the extent to which 
manufacturers try to meet their needs. 
One tape recorder, for example, pro- 
vides automatic demagnetization of the 
heads. Otherwise, it is necessary for 
the recordist to periodically demagne- 
tize the heads by means of an a.c. elec- 
tromagnet. Another machine prevents 
magnetization of the record head due 
to sudden signal cut-off by providing a 
filter for gradual removal of current. 
Some machines make room for five or 
more heads in order to achieve echo 
chamber and other special effects. 
Cathode follower output to permit long 
cable runs is often found. Some ma- 
chines can be operated by remote con- 
trol, and so on—all depending on the 
features the manufacturers consider 
salable. 
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A Review of Servicing Techniques 
(Continued from page 72) 


here. An audio signal generator supplying a good sine 
wave and an oscilloscope may be used together to check 
individual stages for distortion, providing a combination 
of the two techniques. Since distortion is often caused by 
improper operating voltages and defective tubes, voltage 
tests and testing tubes will isolate the defect in some cases. 

The radio receiver: A block diagram of a typical radio 
receiver is given in Fig. 5. Most technicians consider the 
receiver in sections rather than as individual stages for 
the preliminary isolation of defects. Individual stages are 
considered after the trouble is isolated to a specific section. 

In Fig. 5, the sections are: audio (1st audio, audio out- 
put, and loudspeaker), if. (if. amp. and 2nd detector), 
rf. (r.f. amp., mixer, and antenna), local oscillator, and 
power supply. 

Defects generally encountered are: “dead,” weak, in- 
termittent, hum, oscillation, distortion, noise, and inter- 
ference. Note that these complaints are essentially similar 
to those encountered in audio amplifiers. As with the 
audio amplifier, the same techniques are employed, but 
with slight modification. These modifications are de- 
pendent on the exact technique used. 

For example, when using the signal tracing technique, 
an r.f. detector probe is necessary when checking the 
signal in the if. and r.f. sections. When signal injection 
is used, the type of signal must be changed as different 
sections are checked. In the i.f. section, a signal at the 
if. value is used (455 ke. for most AM sets, 10.7 mc. for 
most FM sets); in the r.f. section, a signal at the r.f. value 
to which the set is tuned; and in the audio section, an 
audio signal. 

In addition, the special technique of alignment must be 
considered. This technique may prove valuable where the 
complaint is “dead set,” “weak operation,” “distortion,” 
“interference,” or “oscillation” (squeals or motorboating). 

The TV receiver: The block diagram of the television 
receiver given in Fig. 6 is typical of many TV receivers 
currently available. Intercarrier sets have the sound 
channel connected from the video amplifier or, in some 
cases, the video 2nd detector. The sync pulses may be ob- 
tained from either the 2nd detector, as shown at “A” or 
from the video amplifier, as shown at “B.” 

As in the cases of the audio amplifier and the radio re- 
ceiver, we have similar complaints to consider, but with 
an important modification, we must consider that each 
defect may apply to either the audio or the video sections 
of the receiver, or both. 

Thus, when considering “distortion” as a complaint, we 
can concentrate the tests in that section of the receiver 
where the type of distortion indicates the defect to exist. 
Distorted sound, for example, is caused by a defect in 
either the audio i.f., discriminator, or audio stages. 

The picture may be “distorted” in two ways. Either the 
picture quality may be poor (lack of definition), indicating 
a possible defect in the video amplifier, video 2nd detector, 
or misalignment of the video i.f. stages; or the picture 
shape may be distorted, indicating a defect in either the 
horizontal or vertical sweep circuits, or both. 

From this, we see that a preliminary isolation of a de- 
fect in a TV receiver may be made using “effect-to-cause” 
reasoning. Once the defect is isolated to a section, the 
familiar techniques of signal tracing, signal injection, 
voltage analysis, stage blocking, etc., may be used to iso- 
late the defect further, to a single stage and part. 

Again, the technique must be modified slightly to take 
the receiver circuits into consideration. For example, the 
oscilloscope ss preferred for signal tracing in video, sync, 
and sweep circuits. Other techniques are modified in a 
similar fashion, either by using slightly different equip- 
ment than that required for servicing audio amplifiers and 
radio receivers, or signals of different frequencies. 

Fig. 7 is a chart summarizing the various techniques 
described in this article and indicating to which complaints 
these techniques may best be applied. 
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“LEARN BY DOING”—PROGRESSIVE TEACHING METHOD 


Progressive Radio ‘‘Edu-Kit’? comes complete with instructions. These 


THE PROGRESSIVE RADIO “EDU-KIT” IS COMPLETE 


‘ou will receive every part necessary to build 16 different radio circuits. 
Our “‘Edu-Kits’’ contain all tubes, tube sockets, chassis, variable, electrolytic, 
and paper condensers, resistors, tie strips, coils, hardware, tubing, Instruction 
Manuals, Printed Circuit chassis, printed circuit tube sockets and hardware, 
Printed circuit Illustration Manual, etc. Selenium rectification is used throughout. 
very part that you need is included. These parts are individually pack- 
aged, so that you can easily identify every item. A soldering iron is included, as 
well as an Electrical and Radio Tester. y-to-foll instructions are 
provided. All parts are kee brand new, carefully selected and matched. 
In addition, the ‘‘Edu-Kit’’ now contains lessons for servicing with the 
Progressive Signal Tracer and Signal Injector, F.C.C. instructions, quizzes, High 
Fidelity Instructions. The Pregressive Radio ‘‘Edu-Kit’’ is a practical home radio 
course at rock bottom price. 


TROUBLE-SHOOTING LESSONS 


Trouble-shooting and servicing are included. You will be Sought to recognize 
and repair troubles. You will build and learn to operate a professional Signal 


ere is your 
for it. Our 


m 
charge fees which will far exceed the cost of the ‘‘Edu-Kit.’’ 
opportunity to learn radio quickly and easily and have others pay 
consultation service will help you with any technical 
problems which you may have. 


. . * 
Printed Circuitry Now Included 
.You build a Printed Circuit Signal Injector, a serv- 
icing instrument that can detect many Radio and TV 
troubles. A Printed Circuit is a special insulated 

on which has been posited a 9 

which takes the place of wiring. Various ports are 
plugged in and soldered to terminals. is new 
rocess is now popular in commercial radios, TV, 
Rearing aids, industrial electronics, etc. 


FREE EXTRAS 


@ RADIO AND ELECTRICAL TESTER @ ELECTRIC SOLDERING IRON 
@ HIGH FIDELITY GUIDE @ QUIZZES @ CONSULTATION SERVICE 
@ TESTER INSTRUCTION MANUAL @ TELEVISION BOOK 


30 DAY UNCONDITIONAL MONEY-BACK GUARANTEE 


fo™ =MAIL TODAY—ORDER SHIPPED SAME DAY RECEIVED™ == = 
1 0 Send ‘‘Edu-Kit’’ Postpaid. 1 enclose full ener of $19.95. 
nd * -Kit’’ C.0. 1 wil le . 
5 pen =o Pane Gavimias senconaiaae Guocrtutne =*mon-ttit."° Include FREE ‘ 


a valuable Radio and TV Servicing Literature. No obligation. 
(Outside U.S.A.—No C.O.D.'s. Send check on U.S. bank or Intern’t’! M.O. 
| “‘Edu-Kit"’ for 105-125 V. AC/DC $20.95; 210-250 V. AC/DC $23.45.) 
§ PTET rrr rrr rrr rr rrrrrrrr errr errr errr rrr ree eee ree ree ee eee es 4g 
? pT PPPTETIEL OCCT CLT ee ee re ee q 
i PO ee Ee On ee 
' PROGRESSIVE "EDU-KITS" INC. - 
497 Union Ave., Room 51€, Progressive Bidg., Brooklyn 11, N. Y. 
oq oe eee ee 
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STAN-BURN 


i Ly. t fr-fe ie 
‘i CATHODE RAY TUBE SPECIALS! 


ONE YEAR GUARANTEE 


T STAN. | GE. Type —STAN- 
we BURN BuRN | 
10BP4....$10.20 | $28.15....17CP4......$19.50] 
Tora. "nace 1.25... .17GP4...... 20.75 
“"12UPaA)) 13:95] 32.25... .19APAA.... 22.50] 
120P4.... 10.50| 27.40. Tee 95 
12UP4.... 14.50 | 33.00... -21AP4...... 22.25 
‘14CP4.... 13.40 | 33.25....21MP4..... 23.50 
15DP4.... 14.50| 27.40... 21EP4...... 20.15 
IGAPAA.. 16.0 75... 24APS 49.00 
-16KP4... 15.7: DUMONT TUBES 
“IGGP4... 18.50 | 120P4A.23.75 | 16FP4.. 26.00 
29.00... 16LP4.... 15.25 | 15DP4. 26.55 | 17KP4. 25.00 
29.00... .16WP4... 15.25 | 16DP4A.31.00 IsArta 33-2 
22.50... 17BP4.... 15.7 


PRICES SUBJECT TO CHANGE WITHOUT ho 


$20 WORTH OF ELECTRONIC PARTS IN GRAB-BAG 
consisting of: Porcelain socke coils, speaker, trans- 
formers, ne condensers, etc. ONLY $1.98 (plus 
50¢ postage) 


NEW G. E. PHONO CARTRIDGES | 


G.E. Original Boxed 
RPXOSOA .001 an 


R Ss) 
e; i for RPX040 y aes only. 
RPJOO1 or RP. 0s Single (3° 
RPJOO3 or RPJOO4 Single (D) 


VM 3 SPEED HI-FI CHANGER—Mode!l 950 with Ro- | 
mette Sonotone or Astatic flip-over eaieemee 
NEW. ORIGINAL CARTONS | 


EBSTER Model 140—3 SPEED Automatic —_ — 


ette Sonotone or Astatic flip-over cartridge 2 

RCS4 Collaro—less cartridge. ......++++++++ 34.95 
RCS4 Collaro with Ronette fip-over cartridge. .$37.95 
With G.E. plug-in RPXOSO..........eee00- 39.95 
With G-E plug-in RPXOS2....-ceeeccereees 59.95 


HALLICRAFTERS TV 


Model 17TS700M—Table Model. ..Dealer net $ 88.95 
Model 21TS460M—Tabie Mode!...Dealer net 129.46 


ANTENNA ACCESSORIES 


of 10..ea. $1.39 | 
of 


P-800 JFD DOUBLE “Vv” ant., box 
FLASH-DOUBLE “*y** lightning arrest., box ano f 
REGO-DYNAMIC BALL, SW/TYPE INDOOR 

Cogs Jetset sop ip flipaieie tigneteaaiepatite tt ea. 2.69 | 
RMS-SW/TYPE—INDOOR Ant., jist 9.95... -ea. 2.19 
10’ ALUMICOTE MASTS ............... ea. 1.19 | 
S’ SWEDGED MASTS ................. ea. .69 
D0 MAMET QOMOCRD, . . oe eee ccc ced ea. 2.19 | 
ZIP S JFD 10 ELEMENT CONICAL........ ea. 2.39 
ZIP 2 JFD 8 ELEMENT CONICAL......... ea. 2.19 | 
SPICO S-8 INDOOR RABBIT EARS Ant... .: ea. _.99 
JFD TA141 INDOOR RABBIT EARS Ant. ...ea. 1.19 | 
JFD TA144 I R RABBIT EARS Ant..... ea. 1.29 
55 MILL 300 O um WIRE—1000 Feet........ 8.95 
80 MIL 300 OHM WIRE—1000 Feet. ......-- 12.49 I 
100 MIL 300 ONM WIRE—1000 Feet. ....22: 13.99 


ATTENTION! DOMESTIC AND FOREIGN AUTO 
RADIO DEALERS, ce — AUTOMOBILE 


Our Auto Radio dept. can now suppl u with CUS- 
TOM AeiT MOTOROLA RADIOS. These radios are 


as factory vgn —. 
and unsightly for ples to convince 
rae “e® ht Y BACK GUARANTEE. all Models are 


rete 
DODGE 'ss- 
pS eet 
FORD 'S6 only 
Buick *s 

Other models — for prices. 


DISAPPEARING ANTENNA ............-..0 $3.38 
3 SECTION COWL ANTENNA ee esocsccssces 2.19 
12 VOLT 3 & 4 prong Universal vib. ........ 1.49 
6 VOLT 4 prong Universal vib. ............. 1.19 


peg ee te for quotations) 


Our Deico an will be glad wd s it 
with your autre MRD! o electronic’ need ve wee 


. Write for tow cost prices | 
model mf 
| } crarrers CRESCENT. FANNON, SONORA, WIL | 
| } Foncsci, “oewate, misdsievanuncia: | 
CAPEHART, DELCO, GEN. MOTORS. Address ail 
| inquiries to Dept. | 
Our High ay, department will promptly quote 1 


any item in = <iag field. Send us your list for 

our lowest -.~¥.. . | 

We — wilt gh ane -— offers. r ie~ 
& Our export o | 


eign Sormore alee commissions. We are 

| authorized distributors ad _ wastes Motors, all Deico 
| We any carry a co way tin ~S way 

mm ine popular makes of 

| Radio Tubes at 50/10 discount. Aliso many other 

pecial purpose rr {yanemitting types, and all elec- 
equipment at agen th prices 

1 ist of your requirements for p quotations. 

T s - Balance C0. All a 

| F.0.8., 6 house. Minimum order 5.00. 

H Write tor our latest price fist and Hi-Fi Catalog RN-3. 


N RADIO ond 
ELECTRONICS CO 


AVE. © BKLYN 18 N.Y 
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Mobile Transmitters 
(Continued from page 52) 


Incidentally, right about here, if the 
current will not reach the rated value 
on a transmitter using the shunt and 
low-range meter method of tuning in- 
dication, check the meter you are us- 
ing. If the internal resistance of the 
meter is not identical with that used 
by the manufacturer to make the orig- 
inal set of readings, you may be led 
astray. This caused us a great deal of 
trouble a few years ago. We finally had 
to make up a set of “comparison-read- 
ings,” correlating the readings we were 
getting and the actual readings on the 
manufacturer’s “test-set.” Of course, 
in a circuit like this, a jumper may be 
clipped off the meter jack and the ac- 
tual current measured, by inserting 
the meter there. Full-load currents 
may be found in the manual or in a 
tube-characteristics book. (See Fig. 2.) 

If the plate current will not reach 
the rated value, check the tubes. This 
is best done by substituting new ones, 
as the average tube tester will not load 
a transmitting tube heavily enough for 
a reliable test. If this brings the cur- 
rent up to normal, fine: if not, more 
tests must be made. Check the supply 
voltages: the vehicle’s battery may be 
a bit low and the drain of the trans- 
mitter may be causing an excessive 
drop. For the best test, the engine 
should be turning over fast enough to 
cause the generator to charge during 
final adjustments. This will more 
closely approximate actual operating 
conditions and give a better adjust- 
ment. 

If the plate will dip, but the loading 
adjustments fail to respond normally, 
such as refusing to come up to full 
power, or show a large, above-normal 
reading and the adjustments have no 
effect, check the antenna for opens or 
shorts. A grounded antenna will give 
very peculiar readings, especially on 
the higher frequencies. An open circuit 
in the lead-in will negate the effect of 
all loading adjustments. 

One of the handiest instruments for 
checking this adjustment is a radiation 
indicator. This can be made up in the 
shop, using a crystal detector and a 
short pickup rod. (See Fig. 3.) The 


Fig. 2. (A) Reading final plate current by 
inserting meter in cathode circuit. This 
requires meter capable of reading actual 
plate current. (B) Reading final plate cur- 
rent by using a 50 ua. meter across a l-ohm 
shunt resistor. To read actual plate cur- 
rent, shunt may be opened and high-range 
meter used. Refer to discussion in text. 


TO wee 


7. SOunfd. 


SMALL_METAL BOX 


Fig. 3. Radiation indicator for checking 
actual output of transmitter. Output of de- 
tector is connected to multimeter, on suit- 
able low-current range. If this gadget is 
set up in the same place each time. it may 
be used as a fairly accurate output indica- 
tor. Note readings for each test. A falling 
off indicates a need for checking trans- 
mitter. Parts values are not critical. Fil- 
ter shown may be eliminated entirely with- 
out affecting performance too adversely. 


output of this device is connected to 
the same multimeter used for the tun- 
ing adjustments. This is set up near 
the antenna, so that the rod will pick 
up a portion of the radiated signal. 
The meter may be set on whatever 
range is necessary to provide a usable 
reading: this will be in the 50-za. range 
on the 152-174 mc. bands and in the 
1-5 ma. range, on the 40-50 mc. bands. 
After making final adjustments, set up 
this instrument, key the transmitter, 
and touch up the loading and tuning 
adjustments for a maximum reading 
on the meter. Be sure that the pickup 
rod is not moved during this process as 
this would cause erroneous readings. 
The reading seen is the actual rectified 
signal voltage and thus is the best test 
of the accuracy of your tuning adjust- 
ments. 

One more word of caution: check 
antennas very carefully! Many trou- 
bles may be traced to them. Some time 
ago, we got a truck with a radio on 
153 me. These sets use a very small 
antenna, made of spring wire, only 19 
inches long: almost invisible from over 
a few feet away. Complaint was “re- 
ception but no transmission.” We 
checked the tuning: dip, but no load. 
Hmm. Changed final tubes. No results. 
Checked antenna; no short. About 20 
minutes later, as we were on the way 
back into the shop for tools to remove 
the transmitter, we happened to glance 
up at the roof of the truck cab. 
Hmmm! It is difficult to load up an 
antenna when said antenna is lying by 
the side of the road, somewhere out of 
town! In other words, no antenna! 
About a one-inch stub remained, 
enough to pick up signals for the re- 
ceiver when near the base transmitter, 
but not enough to get any signal out 
of the transmitter! After replacing the 
antenna, no trouble getting full load. 
Moral: Never take anything for grant- 
ed: check fully, then make your diag- 
nosis! 

Just a final word of caution. Techni- 
cians who specialize in servicing two- 
way radio equipment are reminded 
that they must hold the pertinent FCC 
license before making adjustments on 
any transmitter! 
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Tape System—Preamp 
(Continued from page 51) 


sions somewhat, increasing the height, 
width, and length of the preamp 
by as much as an inch. The over-all 
construction and wiring would be 
somewhat simplified as a result. This 
would also eliminate the need for se- 
lecting components such as the power 
transformer and filter capacitors on 
the basis of physical size as well as 
electrical characteristics. The same 
general arrangement should be used, 
however. It will be noticed that in this 
design the chassis itself provides a part 
of the shielding, isolating the power 
supply components from the input and 
interstage amplifier circuitry. 

Operating convenience would dictate 
the use of an a.c. switch on either the 
equalization control or the gain con- 
trol. To do so, however, would neces- 
sitate bringing a.c. leads into proximity 
with the input stage and would in- 
crease the hum level by several db. 
The amplifier should therefore be op- 
erated from a switched outlet, such as 
is usually provided on commercial 
high-fidelity amplifiers. 

A number of wiring precautions are 
prerequisite. All filament leads must 
be tightly twisted and run along the 
non-critical side of the chassis, away 
from the tube sockets, resistors, and 
capacitors. It should be noted that the 
circulating a.c. currents in the shield- 
ing have a pronounced effect if capac- 
itors or signal circuit wiring are so 
dressed as to lie close to a gap in the 
shielding. Such a gap occurs, for ex- 
ample, along the sides of the internal 
chassis where a gap is formed between 
the chassis and the case. 

Only one ground is permissible and 
this must be at the cathode of 5879 
amplifier tube. All other grounds with- 
in the amplifier should terminate at 
this same point. For example, if the 
outside shield of the input cord is 
grounded where it enters the case, the 
resultant ground loop increases the 
hum voltage 6 to 10 db. Be sure that 
tubber covered shielded wire is used 
between the input connector and the 
grid of the 5879 stage. The input con- 
nector can be eliminated entirely, of 
course, by bringing the rubber-covered, 
Shielded lead directly to the grid, 
grounding the shield at the cathode 
of this stage. 

A Mumetal shield may be provided 
for the 5879 as well as the standard 
metal shield. The precaution is worth 
2 to 3 db of added signal-to-noise ratio 
at the least. Remember that wide dy- 
namic range requires high signal-to- 
noise ratio. The time and effort spent 
In these little niceties of construction 
will be well compensated for by im- 
Proved performance. 

The required 6 db-per-octave com- 
Pensation is affected by the plate im- 
Pedance, the 0.01 ufd. capacitor C, and 
the 25,000 ohm potentiometer R,. The 
use of a potentiometer permits varia- 
tion of the actual compensation char- 
acteristic within limits of approximate- 
March, 1956 


RAM Electronics Sales Co. R-3 
Irvington, New York 

Send me FREE 1956 RAM “PIX-A-FAULTS” 
BOOK. 


from the VOICE OF AUTHORITY IN SWEEPS... 


SPOT and FIX 
WAALS OO 


Street. 


FREE RAM BOOK SHOWS HOW! [maw Zone____State 


Typical latest field-proven servicing data you'll find in your RAM book: 


isan bene indanel 


FAULT —Trapezoidal pattern. pr - et on 
CAUSE — Short in horizontal USE — Reversed AGC wind- 

indi ing of H. Output Trans- 
ae former; insufficient AGC 
voltage or reversed 
polarity. 


“FAULT—Picture compression 
and stretching. 
CAUSE-Capacitance value of 

boost capacitor (connected e 
¢0 linearity coil) too low. 


For‘over 10 years, RAM has specialized and pioneered in sweeps exclu- 
sively. RAM designs them, makes them, counsels TV set manufacturers 
on them, field-services them, educates Servicemen on them — leads the 
industry. 

No one but RAM can bring you such proven data — as shown here and 
in the RAM Manual. In manufacturing know-how and field experience, 
you can depend on RAM for... 


THE VOICE OF AUTHORITY IN SWEEPS 


Send coupon today — get the BEST information from the FORE- 
MOST manufacturer now! 


R AM ELECTRONICS SALES CO. - Irvington, N. Y. 


Canadian Sales‘Division: Telequipment Mfg. Co., ltd., Ontario 
Export Dept: Dage Corp., 219 E. 44 St., New York, N.Y 
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— ICE LIBRARY 
CORNER pw HERE IS LATE INFORMATION INA 
SPEAKER HANDY FORM FOR TELEVISION AND RADIO 


REPAIRMEN, SERVICEMEN AND STUDENTS 
: AUDELS T.V. RADIO 
SERVICE LIBRARY— 
Highly Endorsed — Over 1500 
Pages—1048 Illustrations & 
Diagrams. 1001 Important 
Facts & Figures on Modern 
Television, Radio, Electronic 
Devices at your finger ends. 
INCLUDES TRANSISTORS 
& Transistor Circuits, Record 
Changers, Rectifiers, P.A. 
Systems, Tape Recorders, Pho- 
nograph Pick-ups, F.M., Auto 
Radio; Radio Compass, Short 
Wave, Radar, etc. 
ASK TO SEE IT! 

IT WILL PAY TO KNOW— 
The Basic Principles—Cone- 
struction—Installation—Oper- 
ation—Repairs—TroubleShoot- 
ing. Shows How to get Sharp, 
Clear T.V. Pictures. Install 
Aerials—How to Test. Ex- 
plains Color Systems, Methods 
of Conversion, Terms, etc. In- 
cludes Ultra High Frequency 
—Valuable fer Quick Ready 
Reference and Home Study. 


Get this Information 
for Yourself. 


CABINET KIT 


kitform of the original 
ete corner speaker horn 
“... One of 39 new units! 


slightly higher west and south $54 


COMPLETE 


2 VOLUMES 


7 DAY TEST—PAY ONLY $1 A Month 


pees - MAIL ORDER 


AUDEL, Publishors, 49 W. 23 St., N.Y. 10, N.Y. 
a Aboee ane oneT eg anny, pene 
$1 monthly until $6 is cald. Otherwise | wal volun Cota. 


Name 
99 North 11th Street, Brooklyn 11, N.Y. abeisee 
largest manufacturer of cabinets and kits for hi fif'| — 
a division of G&H Wood Products Co., Inc. RN 
raenette ployed by 
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EXPAND YOUR TAPE 
RECORDER SALES!! 


with 


INVERTERS 


for changing your stor- 
age battery current to 


ac. Mousehold 


ELECTRICITY 


Aeuywhere 


eeein your 


own car! 


Make your car, 
boat or plane 
a “ROLLING 
OFFICE” 


mounted 
out of sight 
under dash 


or in trunk 


compartmen 


standard 110 volt A. C.... 
@ TAPE RECORDERS @ DICTATING MACHINES 
@ WIRE RECORDERS ELECTRIC RAZORS 
for 
@ EXECUTIVES @ OUTDOOR MEN 
@ SALESMEN @ REPORTERS 
@ PUBLIC OFFICIALS @ FIELD INSPECTORS 
© POLICEMEN e DOCTORS 
© FIREMEN @ LAWYERS, ETC. 


Sce your jobber or wnrtle factory 


+/WEW MODELS ~/NEW DESIGNS ~NEW LITERATURE 
“4” Battery Eliminators, DC-AC Inverters, Auto Radio Vibrators 


American Tetevision @ Ravio Co. 
LZuality Products Stace 1937 


SAINT PAUL 1, MINNESOTA, U.S. A. 
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ly 8 db above and below the NARTB 
response curve at 10 kc. 

The blocking capacitor C. in the out- 
put of the cathode-follower section of 
the 12AX7 can be a critical component 
under certain conditions. The cathode 
follower has an effective output im- 
pedance of 400 ohms, but with the 
0.047 ufd. capacitor shown, is intended 
for operation into a relatively higher 
impedance, such as the input to the 
typical high-fidelity amplifier. Under 
this condition, it provides all the ad- 
vantages of a low-impedance line, yet 
instantaneous voitage appearing 
across this line appears merely as a 
voltage to a high-impedance input. 
Thus, there is no problem of matching 
impedances. If, however, this 400-ohm 
cathode follower is to be fed to a low- 
impedance input, such as a coupling 
transformer in a broadcast console, it 
is necessary to short out C. entirely, or 
replace it with a capacitor having a 
value of at least 25 ufd. An electro- 
lytic capacitor of such value installed 


| at this point would be inserted with 


the positive side of the capacitor at the 
cathode level. 
Feeding into a high-impedance am- 


| plifier input, C. can be shorted out or 


omitted entirely if a blocking capacitor 


| is provided in the amplifier input cir- 
cuitry. If such a capacitor were not 


provided, however, the d.c. voltage ap- 


| pearing across the cathode-follower 


stage would be applied to the grid of 
the amplifier. 
The power supply is of typical de- 


sign and requires no specific considera- 
tion. The transformer chosen, how- 
ever, should provide very nearly the 
exact voltages indicated. 


Performance Check 


A listening test using a recorded 
music tape should suffice to show 
whether the preamplifier is functioning 
properly. Connect the output of the 
preamplifier to an unequalized (flat 
response) input on the power ampli- 
fier. Preferably, use a shielded lead no 
longer than 36” to connect the input of 
the preamplifier to the tape playback 
head. If the preamplifier is operating 
properly, the gain control should per- 
mit adjustment of the gain from zero 
to full amplifier output playing stand- 
ard recorded music tapes. The com- 
pensation control should permit ad- 
justment above and below the desired 
high-frequency response. 

If a signal generator and vacuum- 
tube voltmeter are available, the fol- 
lowing test procedure will result in 
conclusive performance data. Using a 
100-cycle signal (the region of maxi- 
mum preamplifier gain), adjust the 
signal input level to 0.002 volt. The 
preamplifier output should read ap- 
proximately 2 volts at a maximum set- 
ting of the gain control. 

Insert a shorting plug in the pre- 
amplifier input connector and again 
measure the output. This reading, 
representative of the residual hum, 
should not be greater than .025 volt. 

To determine the NARTB equaliza- 


Fig. 7. Mechanical details of metal work. There are three parts involved: shield, 
chassis, and a cover. Since these three parts must fit together many of the dimen- 
sions on the diagram have been purposely omitted. Variations in sizes of com- 
ponents would also change specific locations of mounting holes. Make sure that 
all parts will fit before proceeding too far. The method of mounting the trans- 
former is for the Viking unit. The bracket flanges are simply bent around the 
shield. The rectifier tube socket is so mounted that the base of the tube itself 
sticks through the shield to the opposite side. Use %4” metal spacers to mount 
socket away from the shield. Both phono jacks are mounted on a single Bakelite 
base. Metal brackets are then used to mount to the chassis. To avoid possible hum 
pickup the filament leads between the two amplifier tubes are run through the two 
holes (E) to the opposite side of the shield. These two holes should be placed as 


close to the heater pins of their respective tubes as possible. 


As mentioned in the 


article, the mechanical details shown below are for the commercial unit but can 
be duplicated at home. Increasing over-all size would make construction easier. 


*—-OUTSIDE FLANGES ARE BENT 
TO FIT INSIO} 
Enos 


SHIELO 


— BOTTOM CHASSIS 


POSITION OF INTERNAL 
SHIELD MOUNTING 


5 


% 
== + v2" 
: F 


INTERNAL SHIELD : | 


; BOTTOM CHASSIS 


34" 
13/8" be 
2" | 


HOLES A,6,8C ARE FOR TUBE SOCKETS 3/4” IN DIA. 
0 IS CUT-OUT FOR CAPACITOR CAN MOUNTING 


1012" 
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tion setting for the compensation con- 
trol, apply a .002-volt, 100-cycle signal 
at the input of the preamplifier and 
adjust the gain control to provide an 
output of 15 db. Apply a 10 kc. signal 
of the same value and adjust the 
equalization control to provide a read- 
ing 15 db below zero reference. Plot a 
curve, if desired, using frequencies of 
100, 500, 1000, 5000, 10,000, and 20,000 
cycles-per-second. The curve obtained 
should correspond closely to that indi- 
cated in Fig. 3. 

One of the most persistent questions 
asked by new enthusiasts is, “If I add 
a bias oscillator can my playback pre- 
amplifier be used for recording as well 
as playback?”’ 

This is not practical because of the 
almost diametrically opposite equaliza- 
tion characteristics required. The 
switching circuitry necessary to make 
a dual purpose record-playback ampli- 
fier is so extensive that the construc- 
tion of a complete, integrated, record- 
playback and high-frequency bias unit 
is infinitely more practical. Those who 
intend ultimately to build such a unit 
will still find the preamplifier described 
here to be a useful adjunct to their 
tape systems, however, since it may 
then be used with a third head in an 
erase-record-monitor head configura- 
tion for simultaneous monitoring di- 
rectly from the recorded track. 

(Continued in April issue) 


Mac's Service Shop 
(Continued from page 76) 


fool!” Without another word he bolted 
through the door. 

“Say, that was better than a soap 
opera,” Barney exclaimed. “I guess 
Elmer proves that in radio servicing 
the customer is not always right.” 

“That saying came from the retail 
selling business,” Mac agreed; “and it 
most certainly does not apply to any 
kind of servicing. After all, there is 
no reason to suppose that the cus- 
tomer knows anything about the 
equipment he brings you to repair. If 
he did, he would probably repair it 
himself. A funny thing is, though, that 
few of the men customers like to ad- 
mit this ignorance. They like to have 
you believe that if they just had the 
tools and the time, they could repair 
their radio and TV sets themselves. 

“The good technician does not de- 
Stroy this fiction, but neither does he 
buy it. He listens politely to the cus- 
tomer’s opinions, but then he relies on 
his own knowledge and experience to 
determine what is wrong and to cor- 
rect it. He does not take refuge be- 
hind that business of the customer al- 
ways being right to justify putting in 
parts not needed or performing un- 
necessary services, any more than a 
doctor would take out a sound appen- 
dix simply because the patient is con- 
vinced his gall bladder pains are from 
appendicitis.” 

“Yep,” Barney agreed, “I guess it is 
part of our job to protect customers 
from their own ignorance!” 30K 
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ductor clamp 
comes pre-assem- 
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off. Holds No. 
4 to 14 solid 
or strand con- 
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Copper Piated, Complete with Clamp! 


It's easy to make positive, permanent antenna 
grounds with Premax Ground Rods. Chisel- 
pointed, hard-drawn steel drives fast. Pure copper 
electroplating resists rust, insures perfect electrical 
contact. 4 to 8 foot lengths. 


Ask your jobber for Premax Ground Rods, or write 


PREMe@es FPROD UCTS 3...” > 
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ULTRA-LINEAR 


BEST FOR EL-34/6CAT 
AND 6550 OUTPUT TUBES 


The Acrosound TO-330* transformer 
assures a perfect match for EL-34/6CA7 
and 6550 output tubes. Percentage of 
screen winding is chosen according to 
Mullard recommendation for operation 
of the EL-34 tube. Screen and plate 
winding sections are interleaved and 
tightly coupled for maximum power out- 
put over the greatest bandwidth. 
Excellence of performance is illustrated 
by the TO-330 used with EL-34 tubes: 
Frequency response + 1DB, 2CPS to 220 KC 
Power output 50 watts 20 CPS — 30 KC 
Intermod. dist. — 1/2% at 50 watts 
Damping factor — 15 
Impedance of the TO-330 is 3800 ohms 
plate to plate to 4, 8, 16 ohms. Primary 
taps are located at 40% for best Ultra- 
Linear performance. 
Price: $39.75 at leading distributors. 
Acrosound output transformers with 
Acro-developed Ultra-Linear amplifiers 
assure the finest in sound. Lows are more 
articulate, transient qualities of highs are 
preserved and reproduced with sparkling 
realism. Details and catalog upon request! 
* patented 


ACRO PRODUCTS COMPANY 
369 Shurs Lane, Philadelphia 28, Pa. 
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"MODERN OSCILLOSCOPES AND 
THEIR USES" by Jacob H. Ruiter, Jr. 
Published by Rinehart & Company, 
Inc., New York. 337 pages. Price $6.50. 
Revised edition. 

This is a new and up-to-date ver- 
sion of a basic text which originally 
appeared in 1949. While the principles 
underlying the original work have not 
changed, this revision was made to 
give the student, technician, and re- 
searcher the latest possible informa- 
tion on this important and indispen- 
sable tool. 

The new book contains a chapter on 
quantitative measurements which will 
be of value to the technician and engi- 
neer. The basic presentation is much 
the same as in the earlier edition but 
the subject matter is much expanded 
for current usage. 

* * ¢ 


"COLOR TELEVISION ENGINEER- 
ING" by John W. Wentworth. Pub- 
lished by McGraw-Hill Book Company, 
Inc., New York. 459 pages. Price $8.00. 

This book is an easily-understood ex- 
planation of color TV for engineers 
and technicians already familiar with 
monochrome TV. It deals with both 
the physical and psychological aspects 
of color, colorimetric techniques used 
in TV, underlying electronic principles, 
and studio equipment, test equipment, 
and other devices used in all phases of 
color telecasting and receiving. 

* * * 


"INTRODUCTION TO TV SERVIC- 
ING" by H. L. Swaluw and J. Van Der 
Woerd. Published by Philips’ Technical 
Library, Eindhoven, Holland. 266 pages. 
Price $5.50. 

Although published in Holland, this 
book, written in English, will be of 
value to the service technician in any 
country which uses the 525 or 625 line 
standard. It has been prepared espe- 
cially for those radio service tech- 
nicians who, having a sound knowledge 
of circuit fundamentals and practical 
experience, wish to prepare themselves 
for TV servicing. 

Extensive use is made of illustra- 
tions, including photographs of screen 
pictures as they appear on incorrectly 
adjusted or faulty receivers, and a de- 
tailed description of each fault ob- 
served. 

* * * 
“MATTER AND LIGHT—THE NEW 
PHYSICS" by Louis De Broglie. Pub- 
lished by Dover Publications, New 
York. 300 pages. Price $1.60. Paper 
bound. 

This is a translation of a French 
work originally published in 1937. The 
volume includes a number of studies 
on contemporary physics from both the 
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speaker. Volume of either speaker ad- 
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general and the more metaphysical 
point of view. 

Each of the studies forms an inde- 
pendent whole. Typical studies include 
matter and electricity, light and radia- 
tion, and wave mechanics. There are 
six ‘‘studies” in all. 

ok * * 
"A-M DETECTORS" edited by Alex- 
ander Schure. Published by John F. 
Rider Publisher, Inc., New York. 56 
pages. Price $1.25. Paper bound. Vol- 
ume 5. 

This is the fifth in the current Rider 
series devoted to specific receiver cir- 
cuitry. Since AM detectors are used in 
most communications and electronic 
equipment, a thorough knowledge of 
their operation is a “must” for the 
technician. 

The text covers AM detector action 
and then discusses fundamental de- 
tector considerations in terms of crys- 
tal and vacuum diode, plate circuit, 
grid-leak, infinite impedance, oscillat- 
ing, non-oscillating, and superregenera- 
tive types of detectors. Linear detec- 
tion and square law detection are also 
discussed. 

The book includes partial schematics, 
waveforms, and other pertinent illus- 
frative material which serve to ampli- 
fy the text material. 

* oe a 
"ELECTRIC NETWORK SYNTHESIS: 
IMAGE PARAMETER METHOD" by 
Myril B. Reed. Published by Prentice- 
Hall, Inc., Englewood Cliffs, N. J. 252 
pages. Price $8.00. 

Filter design is approached in this 
book by first presenting the basic the- 
ory of the two-terminal and four-ter- 
minal purely reactive network. Prac- 
tical methods are then presented for 
correcting the design for dissipation. 
In analyzing filter design, the tech- 
nique used is that of obtaining design 
parameters on the basis of symmetric 
lattice and using these parameters to 
create the desired network form. Use 
of ladder networks in building a filter 
network is also discussed. 

a: * * 
"VACUUM VALVES IN PULSE TECH- 
NIQUE" by P. A. Neeteson. Published 
by Philips’ Technical Library, Eind- 
hoven, Holland. 168 pages. Price $4.50. 

The main aim of this book, written 
in English, is to indicate how the be- 
haviour of a network in which electron 
tubes are used as switches can be 
studied with a view to more efficient 
use. 

After a general discussion on the 
opening and closing of switches in net- 
works and some principles of opera- 
tional calculus, there follows a thor- 
ough study of the vacuum tube as a 
switch. The last chapters deal with 
bistable, monostable, and astable mul- 
tivibrators. 

* * ok 
"NETWORK ANALYSIS" by M. E. 
Van Valkenburg. Published by Pren- 


tice-Hall, Inc., Englewood Cliffs, N. J. | 


440 pages. Price $13.00. 


This book presents methods essential 
for advanced work in network theory, | 


communication systems, servomechan- 
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isms, computers, and other important 
areas. A unified treatment of time- 
domain and frequency-domain con- 
cepts is arrived at through the use of 
the pole-zero method of analysis. This 
method is also used extensively for 
interpreting network functions in re- 
lation to both transient and sinusoidal 
steady-state behaviour. For practicing 
engineers and graduate students. 
* 1% + 

“MOST-OFTEN-NEEDED 1956 TELE- 
VISION SERVICING INFORMA- 


TION" compiled by M. N. Beitman. 
Published by Supreme Publications, 
Highland Park, IIl. 
$3.00. Paper bound. 

This timely handbook for the service 


190 pages. Price 


technician follows the lines laid down 
by previous volumes in this series. 

Each receiver is pictured and de- 
scribed, with tube locations noted, test 
points indicated, and special trouble 
spots called to the service technician’s 
attention. Correct alignment pro- 
cedures plus a complete schematic of 
the receiver are also given to insure 
fast servicing and easy troubleshoot- 
ing. 

This particular volume covers re- 
ceivers manufactured by some twenty- 
four companies. A complete index by 
make and model or chassis number has 
been appended to make the location of 
the correct service information as easy 
as possible. 
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KLEINS 


Long Nose Plier 
307-5 aL 


Oblique Cutting Plier 


210-5L yy 


Lightweight Oblique Cutter 
209-5 


Needle-Nose Plier 
203-6-SPC-L 


SPECIALLY DESIGNED 
for the 
ELECTRONICS INDUSTRY 


Good workmen everywhere know 
Kleins, the quality tools of good 
workmen “since 1857.” 


Now, genuine Klein Pliers are avail- 
able in a wide range of styles to meet 
every need of the electronics industry. 
May be had with replaceable leaf spring 
to keep pliers in the open position. 


Whether on a production line, in the 
hands of an installer, or for servicing 
equipment, Kleins will save time, 
assure a better job. 


ASK YOUR SUPPLIER 
Foreign Distributor: 
International Standard Electric Corp., New York 


Write for your 

free copy of the 
Klein Pocket 

Tool Guide today. 
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Search Tuners 
(Continued from page 48) 


stop the search action of the tuner. 
(The rise in plate voltage of the first 
section and grid voltage of the second 
section is more than offset by an ac- 
companying rise of the cathode voltage 
of the second section, since all voltages 
originate from a single “B+” source.) 
When the relay cuts out, tube voltages 
are so distributed that the relay re- 
mains de-energized until the actuator 
switch is depressed again. 

The action of this circuit suggests a 
series of tests for troubleshooting. 
Substitute the trigger tube first since 
it is the heart of the equipment. Ap- 
plication of a negative voltage to the 
grid of the d.c. amplifier section of the 
trigger tube should stop the tuner 
sweeping action; this simulates an 
a.v.c. signal and should be about 10 
volts. The r.f. signal voltage required 
to obtain the correct a.v.c. level will 
vary with the setting of the sensitivity 
control which the reader will note is a 
tapped resistance divider completing 
the cathode returns of the if. and 
mixer tubes. 

A quick short to chassis of the relay 
section cathode should energize the 
relay—a shunt of 5000 to 10,000 ohms 
to chassis is preferable to avoid dam- 
aging the trigger tube. This will test 
the relay section and circuit of the 
trigger tube while the negative volt- 
age applied to the grid of the amplifier 
section tests both the d.c. amplifier and 
the relay circuitry. 

If the foregoing tests prove the trig- 
ger tube circuitry satisfactory, then 
there remains the questions of a.v.c. 
voltage and the sensitivity control. The 
lead to the d.c. amplifier control grid 
may be removed temporarily and 
grounded. The set is tuned manually or 
is allowed to sweep with a high resis- 
tance voltmeter monitoring the de- 
veloped a.v.c. voltage on the lead tem- 
porarily removed from the grid of the 
trigger tube amplifier section. Obvious- 
ly, an a.v.c. voltage should be de- 
veloped at various points during the 
tuning—if not, then servicing should 
be. directed towards restoring this 


a.v.c. voltage. This requires more or 
less conventional servicing techniques. 

Assuming there is an a.v.c. voltage, 
the amount. should vary with settings 
of the sensitivity control. The latter 
simply cuts in cathode resistance in 
the if. and mixer stages to decrease 
sensitivity and hence, the a.v.c. volt- 
age. A test of the sensitivity control 
can be made without checking the 
a.v.c.; the voltage in the lead to the 
cathodes should vary as the control is 
switched. Note that in the “on station” 
position, only one section of the sen- 
sitivity control remains in the circuit 
being grounded out by one section of 
the relay switch. 

Dirt on any of the several relay 
points may preclude proper contact 
and will result in many of the troubles 
encountered. A light cleaning should 
be performed early in troubleshooting; 
as a matter of fact, after trying a new 
trigger tube. It may clear up the 
trouble immediately. Then, if the 
actuator switch (the station selector 
bar) does not start the mechanism 
sweeping, it too probably needs clean- 
ing—both contacts, while you are at it! 

Fig. 2 also shows the solenoid cir- 
cuit. This is purely electrical and is 
readily checked with an ohmmeter, 
moving the limit switch manually if 
you wish to check it. 

Once the trouble has been localized 
to a particular section of the trigger 
tube circuitry, proceed with ohmmeter 
checks first. Then follow with voltage 
checks. The voltages indicated in Fig. 
2 for this particular model are with 
the signal not being sought and the 
relay de-energized. 

In conclusion, bear in mind that the 
mechanism must be made to sweep 
first and return itself. Then the relay 
should be checked to stop the sweep 
mechanically, next the relay section of 
the circuit is tested or a check is made 
of the entire trigger circuit with a bat- 
tery supplying the a.v.c. voltage. Once 
started to sweep, the device should 
continue without interruption until the 
signal on the d.c. amplifier grid stops 
its action by making the relay ar- 
mature pull away from its pole piece. 
Bear these tests in mind and employ 
them in sequence in servicing signal- 
seeking tuners. 


Fig. 2. Partial sche- 
matic diagram of the 
search section of the 


Buick Selectronic Mod- 
el 981551 auto radio. 
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The solenoid and limit 
switch circuit is also 
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| Certified Record Revue 


(Continued from page 62) 


high and this is one of the best sounding 
opera records in the entire catalogue. The 
voices are projected with crisp, clean articu- 
lateness, all orchestral elements, and especially 
the great Vienna Philharmonic strings, are 
heard with outstanding realism. Basically 
contributory to this is the superb balance 
Kleiber maintains between the choir, the 
soloists, and the orchestra. There is an abso- 
lute minimum of choral/orchestral “blast” 
and “fusion.” Clothed in the usual spacious 
London acoustics, wide in frequency and dy- 
namics, this is of the high calibre that all this 
Mozart activity should be, but which we have 
scant chance of realizing. For the Mozart fan, 
this is an absolute “must.” 


CLEMENTI 
SONATAS FOR PIANO IN G MINOR, 
F MINOR, AND F SHARP MINOR 
Viadimir Horowitz, pianist. Victor 
LM1902. RIAA curve. Price $3.98. 

The LP catalogue is singularly bare of re- 
cordings by this great composer. In view of 
his importance and position in musical his- 
tory, one might expect better representation 
than three assorted recordings! It should seem 
however with a champion like Horowitz the 
long neglect may soon be remedied. Horowitz 
has made a particular study of the works of 
this earliest exponent of the pianoforte, a 
fact which is audibly evident in his superb 
readings. Clementi’s music is most vital, very 
robust but not altogether lacking in dignity 
or gravity. It is fairly common knowledge 
that Beethoven was considerably influenced 
by Clementi and a listen to these splendid 
sonatas will confirm his allegiance to many of 
Clementi’s musical devices. 

Horowitz plays these works with verve 
and obvious understanding. Happily the Vic- 
tor engineers have abetted him by giving us 
one of the best solo piano sounds on records. 
This is big, close-up, full blown recording, 
entirely appropriate for the music, and liter- 
ally moving the piano into your living room. 
Very wide range with similar dynamics, the 
piano tone is very clean and smooth with 
nary a trace of ringing or other transient 
distortions. Admittedly, not everyone will like 
this repertoire, but if you like piano, give 
this a whirl. 


RAVEL 

RAPSODIE ESPAGNOLE 
CHABRIER 

ESPANA RAPSODIE 
IBERT 

ESCALES (PORTS OF CALL) 
Detroit Symphony Orchestra conducted 
by Paul Paray. Mercury MG50056. 
RIAA curve. Price $4.98. 

Here is a very tasty dish, full of delectable 
musical morsels served up by a masterful 
chef d’orchestre. It is obvious that Paray has 
the situation well in hand here, as his readings 
of these oft-recorded works are the equal of 
any and are superior to most other versions in 
the catalogue. His Chabrier is distinguished 
by its rhythmic drive and propulsive energy. 
Except for the redoubtable Beecham who 
has similar ideas, this lack of drive is charac- 
teristic of the other versions of “Espana” in 
the catalogue. 

In the Ravel piece, Paray takes advantage 
of the Mercury “Olympian” technique and 
exploits the dynamics of the work to the 
utmost. The result is a reading with un- 
Precedented vitality, quite the most exciting 
Performance, if not the most wholly musical. 
In the “Ports of Call,” he is challenged only 
by the Stokowski version in matters of inter- 
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KESTER SOLDER COMPANY 
4235 Wrightwood Avenue * Chicago 39, Illinois 
Newark 5, New Jersey * Brantford, Canada 


KESTER 


KESTER 


Absolutely non-corrosive and 
non-conductive, KESTER 
“RESIN-FIVE” CORE SOLDER 
contains an activated type of 
resin that gives you that fast, 
positive action on all your 
jobs . . . including the most 
difficult. 
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YOURSELF 
KIT’... FOR 
MAKING 
MONEY! 


Make money with the UNIVERSITY 
“KwiKiT’”’, the speaker enclosure 
you assemble for your customers and 
profit 2 ways. Besides assembling the 
finest kit on the market, every kit leads 
to the sale of a speaker and compo- 
nents. Best of All—""KwiKiT’s” unique 
design enables you to take advantage of 
the wonderful selling features of P.S.E. 
—University’s Progressive Speaker Ex- 
pansion Plan for custom building. 


Interested? For further information 
write to Desk L-S. 


f LOUDSPEAKERS, INC. 
80 So. Kensico Ave., White Plains, N.Y. 


GET INTO ONE OF THESE 
GREATER OPPORTUNITY FIELDS 


lectricity o 
Radio- | 
Television 


TRAIN IN THE GREAT SHOPS OF 


OLDEST, BEST EQUIPPED 
SCHOOL OF ITS KIND IN U. = | 


Prepare for your future NOW. Get prac- 


tical training in TELEVISION — RADIO— 
ELECTRICITY—ELECTRONICS—all vital in 
| Industry. Prepare now for a better job that also 
offers areal future in the years ahead. Learn on real 
equipment at Coyne—no advanced education or 
previous experience needed 

Approved for Veterans—finance plan—en- 
roll now, pay most of tuition later. Part time em- 
ployment service while training if needed. 


Cli for Big F Illustrated 
FREE BOOK 300xNoSalesman will call. Act NOW. 


8. W.COOKE. i e FOUNDED 
President » 1899 
ELECTRICAL SCHOOL 


A TECHNICAL TRADE INSTITUTE OPERATED 
NOT FOR PROFIT 
SOO S. PAULINA, CHICAGO, Dept. 36-35H 
ELECTRICITY © TELEVISION © RADIO © REFRIGERATION © ELECTR 
prot errr eer ee Me eK Ke 
r B. W. COOKE, Pres. 
COYNE ELECTRICAL School 
500 S. Paulina St., Chicago 12, ill. Dept. 36-85H 
Send FREE BOOK and details on: 


1 GO RADIO-TELEVISION O ELECTRICITY ! 
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MICROTRAN 


PUTS AN END 10 ALL 


LINE VOLTAGE HEADACHES 


Insure full size, strength and sync of TV pic 


ture when low line vo 


Itage shrinks or weak 


ens picture. All units have baked wrinkle fin 


ish, built-in AC recept 


acles and 6 line cord 


NEW! LVS-153 LINE 
VOLTAGE STABILIZER 


A popularly priced, quality auto- 
matic voltage regulator. Stabilizes 
line for TV, radio or industrial use 
where load is constant. Input may 
vary between 95-130 volts, nomi- 
nal output voltage regulated + 3%. 
One model covers 125 to 300 watt 
range. Built-in automatic relay 
turns stabilizer on with equipment. 
Waveshape is free from distor- 
tions and frequency sensitivity of 
resonant type regulators. 

Size: 10’x5’x914" high 
Weight: 10 Ibs. 
List Price: 29.95 

DEALER NET: 17.95 


- DEALER NET: 


NEW! LVB-350 
METERED VARIABLE 
VOLTAGE ADJUSTER 

Constant duty unit used as step-up 
or step-down. Automatically oper- 
ated—turns on and off with set, 
Easily adjusted by manually turn- 
ing 7-position rotary switch until 
built-in voltmeter reads 115 volts 

’ output. Has input switch positions 

> for 90 thru 130 volts. 

| Watts: 350 Weight: 7 Ibs. 

' Size: 7°x34"x374" high 

Mounting Centers: 5°x214” 


| List Price: 24.75 14.85 


LVB-117 LINE 
VOLTAGE BOOSTER 


Multi tap selector switch restores 
line voltages of 90 thru 135 volts 
to 117 volts output. Calibrated 
neon indicator permits exact volt- 
age adjustment. Automatically op- 
erated—turns on and off with set. 
Overload fuse protects against un- 
safe line increases. 


Watts: 350 Weight: 4 Ibs. 
Size: 434"x314"x374" high 


Mounting Centers: 234"x 
4 214” 


' List Price: 17.95 
, DEALER NET: 


10.80 


. DEALER NET: 


LVB “Jr” UP-DOWN 
VOLTAGE BOOSTER 


Reliable, budget-priced unit. Sin- 
gle switch provides 10 volt boost 
or drop or straight-through line. 


Watts: 350 Weight: 3 Ibs. 

Size: 274'x314"x37%" high 

7 Centers: 1'44"x 
72 


4.05 


List Price: 6.75 


8 oz. 


#53 : 


All the 
mediate 


above units 
delivery at 


PICTURE TUBE REJUVENATOR 


Boosts CRT brightness. Units are resin treated; 
new design insures cool and buzz-free operation; 


st Price 
60 


#50D: i 
#51E: Parallel, isolation, 6 leads... . . $2.25 
#52 : Parallel, 2-step boost, 6 leads.. oes 
Universal, isolation & boost. . . $4.25 


are available ter im- 
your local distributor 
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Rockaway Bea 


166 


pretation. Long a Stokowski specialty, the 
“Ports of Call” is less sensuous in Paray’s 
hands, but neither does he oversentimentalize, 
an accusation which has been leveled at Sto- 
kowski. In matters of sound Paray has a 
clear field. This is another Mercury hi-fi 
showpiece, a real stunner! The music, of 
course, just begs for the all-out hi-fi treat- 
ment and the Mercury engineers have more 
than obliged. It is hard to say which is the 
more spectacular . . . each has its big mo- 
ments, but if a choice were to be made, I 
think the “Feria” section of the “Rapsodie 
Espagnole” is the winner. This is sound fan- 
tastic in its clarity and definition, with a 
dynamic range which is wholly incredible; 
believe me, the final moments of the “Feria,” 
as played at full room volume on a big 
speaker, will simply overwhelm you! Awe- 
some bass drum thuds, all other varieties of 
sharply accented percussion, brazen-voiced 
brass of great intensity, the rich timbres of 
the myriad woodwinds, the shimmering fab- 
ric and smooth precision of the massed strings 
. . all are heard throughout these works, 
garbed in the widest of frequency response 
and the most felicitous of acoustics. For those 
to whom the Ibert work might be a stranger, 
let yourself listen to it but once and you 
will fall under its spell as almost everyone 
else has done. It is supremely beautiful and 
exciting music and every time I hear it, I get 
a hard-to-quench urge to chuck everything 
and go back to sea and the balmier climes! 


DEBUSSY 

THE BLESSED DAMOZEL 
BERLIOZ 

SUMMER NIGHTS 
Victoria de los Angeles, soprano; Carol 
Smith, contralto; Radcliffe Choral So- 
ciety with Boston Symphony Orchestra 
conducted by Charles Munch. Victor 
LM1907. RIAA curve. Price $3.98. 

This is an unexpected prize from Victor, 
bringing us the best versions of these lovely 
works now available. In Debussy’s shiningly 
beautiful and reverent work, an old Columbia 
recording with Bidu Sayao and Ormandy and 
the Philadelphians has been the standard of 
comparison by which two subsequent re- 
cordings were measured and found wanting. 
Not so in this case, for if anything, los 
Angeles with her really beautiful voice and 
depth of feeling is superior to Sayao, to say 
nothing of the fact that Munch is more at 
ease with this sort of thing than was Or- 
mandy. Add the splendid sound of this re- 
cording before which the older disc is a 
pale shadow, and you have a thrillingly beau- 
tiful musical experience. The same remarks 
may just as well apply to the Berlioz song 
cycle, although not quite so strongly. The 
older recording with Suzanne Danco had 
much to recommend it, not the least of which 
was some fine sound from London. All things 
considered however, this recording is pre- 
ferred as los Angeles is the more convincing 
and the Boston Symphony has a distinct edge 
on the Cincinnati group. Beautiful clarity 
to all the voices throughout both works, 
including some transparently gorgeous choral 
work from the Radcliffe group and clean 
sounding, rich sonorities from the Boston 
orchestra. Good balances and spacious acous- 
tics help maintain the illusion of presence. 
Once again, a disc with limited appeal, but 
highly recommended to those who possess an 
unprejudiced ear. Fine surfaces in my copy. 


BRUCKNER 

SYMPHONY #4 
WAGNER 

SIEGFRIED IDYLL 
Vienna Philharmonic Orchestra con- 
ducted by Hans Knappertsbusch. Lon- 
don LL1250/1. RIAA curve. Price 
$7.98. Two discs. 
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sNousTaa, ELECTRONICS ;VHOLESALE 


ARC-5-COMMAND XMTR. 3-4 MC. Brand, Spank- 
ing New. Black Wrinkle Finish. R.F.I. (Ready for 
issue) Condition. The most desirable surplus 
XMTR at a new low price. Ind. pack. 


w/all tubes & xtal—$9.50; 3 for.... s 
UHF ARC-S. T-23 (100-156MC) Fair Cond. (no 
parts missing). Closeout price, ea. -00. With 


some parts stripped—Good shape— 
$2.95; 3 for.. $7. 


ARR-1 UHF Recr—w/all tubes—Con- $i 95 
version data—New......-e+eeceeees s 


ARR-2 UHF ——— Cond.— 
Less tubes . cece sccccccccce eevee $2.95 
BC 457 XMTR——4- 5.3 MC)? 

BC 458 XMTR—5.3-7 MC{ Brand New _ original 
red label cond. Govt Stamped—latest Sh 95 
issue—boxed—New t] 


AR-11 Extremely portable OSS Transceiver-Suit- 
case 12x9x4 Xtal control 4-16 M a 50 
115V. 602 Self power—New....... s 


Marine Transmitter-Recvr. USCG model TRC-120. 

ae. 2000-3500 KC. Power output: 5 watts— 
— 12VDC. Complete w/tubes, cables, handset, 

vibrapak, xtals. 

Exc, Cond.....sccccccccccccsccece 5 


co- AX RELAY- SPDT— Instant cutoff—Energizing 
ith CoAx 


sme AMMETER 0-50 VADC—2?!/2” 
metic Seal. Ruggedized. Brand New, $5 00 
Latest type—$5.95; 10 for......+.+. 8 
DUAL RANGE FREQUENCY METER—<48-52 and 
58-62 Cycles. Double window—100- $14 95 
130 Volts—Mfg. Biddle..... ecccee s 
0-150 VAC—21/2” RD. PANEL 
VOLTMETER r eee $3.95 


— TRANSMITTING VARIABLES—New— 


RD. ped 


Oe TMC- 250, 250MMFD—3KV— 2 95 
worth $14 BO witch &s-sakas bos s 
#EMC-1000, 1000MMFD—iKv— 

Straight line Freq......-ce++eeees 2. 5 


pat ine a TS-146/UP 
—Brand New ....-eeeseeeseves $ f 95.00 
TUBE ven aeaiaaancinenah 

ZEN weccccrrecveccccccoce ee $2.25 
FILAMENT XFORMER—24 Volt—1.54—Open 
F; ‘rame—-Compact— 


VOW cc cccccccsccce eeeeee eeeeeee 5 
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REX RADIO SUPPLY 


88 Cortlandt Street 


New York 7, N. Y. 
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e CIVIL DEFENSE 
e AIRCRAFT 


-110-170 MC 
TUNERS and CONVERTERS | 


- 30-50 MC 
t $15 and up 


306 B TUNER 


-30- 50 meg. band with fixed or variable 
tuning. Highly stable and sensitive, with 


exceptional range. Self-con- $ 9475. i 


tained ~~ limiter. 
IMPROVED FM TUNER 
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6 or 12 volt model. 
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London continues its project of recording 
the Bruckner symphonies and Knapperts- 
busch does as well here as he did with the 
third symphony last year, but whereas in 
the third symphony he had virtually no com- 
petition on discs, here he runs right into the 
formidable Otto Klemperer on Vox. Klemp- 
erer’s reading was most highly regarded and 
rightly so for the honesty of his interpretation 
and understanding he brought to the score. 
In all truth I cannot say Knappertsbusch’s 
reading is superior; but it is at least its equal. 
One virtue balances the other’s fault... 
Klemperer is guilty of oversentiment at times, 
Knappertsbusch is a little too inflexible in 
his phrasing. It is suggested that those indi- 
viduals who maintain an aloof isolation from 
Bruckner’s music listen to this recording. You 
will find here a much warmer, more human 
Bruckner who knows how to laugh and love. 

Biggest point of superiority and the reason 
why this is the recording of choice is the vast 
difference in sound quality between this disc 
and the older Vox disc. Here is typical full- 
blown, big-hall London sound, with all in- 
struments superbly clean and perfectly bal- 
anced in the proper acoustic perspective. In 
the “Siegfried Idyll,” Knaypertsbusch is up 
against even stiffer competition from Furt- 
wangler and Toscanini, but comes off very 
well in spite of this. Probably this point is 
heightened by the fact that this sound is so 
superior to the other recordings. A very 
smooth, almost luminous sound, this is well 
adapted to the score. Except for some exces- 
sively slow tempi Knappertsbusch plays it 
straight if not overly inspired. Summing up, 
I would say that the Bruckner is a valuable 
addition to the catalogue and with its splen- 
did sound should be enjoying new popularity. 


MOUSSORGSKY 

KHOVANTCHINA (COMPLETE) 
Soloists, chorus, and orchestra of the 
National Opera (Belgrade) conducted 
by Kreshimir Baranovich. London 
XLLA-29. RIAA curve. Price $19.92. 
Four discs. 

Only a company with the vast resources 


of London could make and would undertake : 


to produce such a huge work as this “Kho- 
vantchina,” in spite of the obvious fact that 
the market in the U.S. would be quite limited. 
However it was brought about, many people 
will be in London’s debt. This work has never 
gained the popularity of “Boris” even in 
Russia, but there is much in it that is very 
beautiful and very interesting. Of course, a 
staple of the concert hall for years has been 
the lovely “Prelude.” This is a behind-the- 
Iron Curtain project and that makes the 
recorded quality all the more remarkable. 
The opera seems to be handsomely performed 
by the National Opera in Belgrade which has 
several fine singers in the persons of bass 
Tzveych and tenor Startz. The choral and 
orchestral work is quite good ...a few 
flurps here and there, raggedness in the en- 
sembles on attacks are minor falls from grace. 
General sound quality is good with fine clean 
string and woodwind tone, punchy brass, 
heavy accurate percussion, and excellent 
acoustics. Frequency range and dynamics are 
quite wide and groove distortion was mini- 
mal. As I remarked about the previous 
“Prince Igor,” if you can afford it, you won’t 
go wrong as it is extremely unlikely there 
will be any duplications on this item! 


MOZART 

COSI FAN TUTTI (COMPLETE) 
Elisabeth Schwarzkopf, Nan Merriman, 
Rolando Panerai, Leopold Simoneau, 
and others with Philharmonia Orches- 
tra and Chorus conducted by Herbert 
yon Karajan. Angel 3522C. RIAA 
curve. Price $15.96. Three discs. 

As I said before, Mozart and more Mozart! 
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KING-SIZE CATALOG- 
164 HING-SIZED (8's x10'2) PAGES 
OFFERS MORE ITEMS PER PAGE--IT'S 


EASIER TO USE...IT'S EASIER FOR 
YOU TO ORDER 
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BURSTEIN-APPLEBEE CO. Dept. M, 
1012-14 McGee St., Kansas City 6, Mo. 


Rusu coupon \o""™om 
FOR THIS BIG {~~~ 
CATALOG NOW! 1 - 


CROWN 
a name and a product 


you can rely on in TV 
antenna rotation— 


Crown Tenn-A-Liner Rotators—proven top performers with 
an exceptional record in ¢ ptance and out- 
standing dependability. Beautifully styled for greater 
sales appeal . . . only 1.06% of all units sold require 
service . . . @ unique performance record. All this... 
PLUS the highest profits in the field . . . make Crown 
your best buy in TV antenna rotators. 


Canadian Subsidiary Crown Controls Mig. Ltd. Export Division, 15 Moore St., New York, N. Y., Cable“Minthorne” 
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As the manufacturer of the Karlson 
Enclosure and a high fidelity hobbyist 
of appalling proportions it has been a 
source of constant amazement to me 
that everyone hasn’t finally ‘‘dis- 
covered” the Karison yet. By now al- 
most everyone has heard about it, so 
what is the holdup? Even some people 
who heard the unit at the various audio 
shows have not yet bought one! 


Is the Karlson good? Ask anyone who 
has one! Ask the governors of five 
states (Connecticut, for instance). Ask 
any of the accepted hi-fi authorities. 
Ask C. G. Burke (who reviews records 
and hi-fi equipment for the Saturday 
Review and High Fidelity magazine). 
He has had his Karlson for over two 
years and absolutely refuses to part 
with it. Write to the Audio League for 
their bulletin which presents the re- 
sults of exhaustive tests and lavishly 
praises the Karlson. We have a huge 
file of testimonial letters, the like of 
which has never before been seen by a 
high fidelity manufacturer, and we have 
yet to receive a complaint which could 
not be simply and easily fixed by the 
correction of some small mistake, usu- 
ally in the installation of the speaker. 


So there is the positive side of the 
story. What about the other side? How 
come so many people have yet to buy a 
Karlson? Right now we are selling about 
1400 Karlisons a month, how come it 
isn’t 14,000? That is something you 
can tell me, maybe. How come you 
haven’t bought a Karlson Enclosure? 
Is it that you haven't read our 32 page 
booklet? We have distributed some 
100,000 of them so you certainly 
should have had one by now. 


How about dropping me a line and tell- 
ing me how come you are still stagger- 
ing along with a half hi-fi system. I'll 
at least send you one of my booklets in 
return. If you’ve got some good reason 
for not buying a Karlson have a heart 
and let me know what it is. If you 
haven’t, then let me send you the rea- 
sons why you should. 


Best of all, of course, is for you to hie 
yourself down to the local scratch and 
boom emporium and sidestep the brain- 
washing long enough to give a careful 
ear to what the Karlson can do. 


Wayne Green, Vice President 


Karlson Associates, Inc. 
Dept. NSD, 1610 Neck Road 
Brooklyn 29, New York 


eee 


4 
4 
q 
4 
4 
4 
4 
4 
4 
4 
. 
4 
: 
4 
4 
4 
4 
4 
4 
4 
4 
4 
a 
4 
4 
4 
4 
4 
3 
q 
: 
. 
4 
4 
- 
4 
4 
4 
4 
q 
q 
4q 
r 
4 
: 
: 
4 
4 
4 
4 
4 
4 
4 
4 
4 
. 
e 
4 
4 
4 
4 
4 
3 
3 
4 
4 
q 
q 
< 
4 
: 
4 
‘ 
. 
4 
4 
4 
. 
4 
4 
4 
4 
4 
q 
, 


i ae 
a i i i 
i i i i i war 

- ek 


GET INTO 
ELECTRONICS 


You can enter this uncrowded, interesting field. 
Defense expansion, new 4d 
trained specialists. Study all phases radio & 
electronics theory and practice; ; FM; broad- 
casting; servicing; aviation, marine, police radio. 
18-month course. Prepare for good pay. Gradu- 
ates in demand by major companies. High School 
¥ equivalent requi gin January, March, 
June, September. Campus life. Write for catalog. 


VALPARAISO TECHNICAL INSTITUTE 
Dept. RD Valparaiso, Indiana 
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Where will it end? Not that this album is 
something to decry ... far from it! It is 
just that I think you can overdo this com- 
memorative business. This recording is all 
that the devoted Mozart fan could desire. 
Schwarzkopf sings gloriously her role of Fi- 
ordiligi, Nan Merriman is a convincing and 
silver-voiced Dorabella, Simoneau is his usual 
superbly confident self as Ferrando, Panerai, 
better here than in some other roles of recent 
memory, is Guglielmo, Lisa Otto makes an 
attractive Despina, and Bruscantini carries off 
his role of Don Alfonso with great zest. Von 
Karajan, often accused of being a “cold” 
conductor, is anything but that in this re- 
cording. In fact his excellently conceived and 
beautifully integrated reading is one of the 
major contributions to the success of this 
album. He has a “just right” sense of timing 
and he uses it with dramatic effect. With the 
splendid singing and conducting, the fact that 
this is also the best sounding version avail- 
able, comes as a not totally unexpected but 
nonetheless pleasant plus. The Philharmonia, 
as sweet-sounding a group as ever graced a 
record, and all the vocal elements are re- 
corded with wide frequency response and 
good dynamics, with little if any distortion 
in evidence. Acoustics are appropriate and all 
this fine production was made still more 
attractive by packaging it in a handsome al- 
bum with blue moire covers. 


BEETHOVEN 

SYMPHONY #4 

AH PERFIDO (ARIA) 

Elizabeth Schwarzkopf, soprano, with 
Philharmonia Orchestra conducted by 
Herbert von Karajan. Angel 35203. 
RIAA curve. Price $4.98. 

The Beethoven 4th is here given its 17th 
version on LP! As Beethoven’s least popular 
symphony this an amazing number of du- 
plications. Von Karajan is not wholly sym- 
pathetic to the demands of this work and his 
reading is a little on the “cool” side. A rather 
humorless perusal of an essentially lyrical 
and charming work. To make up for the 
shortcomings in performance however, we 
have the best sounding 4th now available. 
The superb precision of the Philharmonia 
strings is heard with smoothly edgeless, al- 
most transparently clean, sound, all other 
orchestral elements are equally well recorded. 

The prize on this disc is “Ah Perfido,” 
sung with unsurpassable beauty by the lovely 
Schwarzkopf. Her intonation and personal 
warmth impart a deeply expressive aura of 
presence aided and abetted by spacious, but 
not overdone acoustics. If sound is your 
principal criteria, you won’t go wrong on 
this 4th, and the “Perfido” is worth the price 
of the record in any case. 


Jazz Corner 


BEST COAST JAZZ 
EmArcy MG36039. RIAA curve. 
$3.98. 

This disc derives its odd name from the 
fact that talent from both East and West 
Coasts were recorded together. As personnel 
on this record are some of the real hot men in 
jazz today, let’s see who is blowing. Well, the 
ubiquitous Clifford Brown is on the trumpet 
and his buddy Max Roach is on the traps, 
Herb Geller is on alto sax, Joe Maini, Jr. is 
on alto and tenor sax, Walter Benton on tenor 
sax, Kenny Drew, piano, and Curtis Counce, 
bass. There are but two numbers on this disc 

. “Coronado” on one side and “You Go to 
My Head” on the other. As you may have 
guessed this is the disc for you cats that like 
jam sessions for that’s what happens for over 
15 minutes on each side. As is usual, there 
is a certain amount of ensemble work and 
then the individuals take off in their solo 
rides. Believe me, with this much time de- 
voted to one number, the rides are frantic 


Price 


Rid Your Records of Dust 


always use. \ 
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‘The Best...The Dry Method 
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. NO WASHING | 
i Ne RUBBING 


* Brush while 
“record is rerating 


The 
Polonium 
Strip does 
the trick 


re lstteitive ehisy- blade 
record brush that will pay 
' for itself many ‘times over— 
jin the protection it will give 


‘your Bagel af) Pits] 
tion i 


ut ‘inex: 
ese) ; 


“tw STADICMASHERS ot your Hie ahalkre or 
rde\ ; seat postpoid~cash with order. 4 


NUCLEAR PRODUCTS CO. 


10173 E. RUSH ST. e EL MONTE, 2, CALIF. 


POCKET 
UTILITY 


PROBE 


PR-200 


@ Series Filaments 
a @ Parallel Filaments 


@ Electronic 
Components 


$ 3-25 LIST 


Complete 
with Instructions 


TUBE TESTER 
CONTINUITY TESTER 


Rapid positive tests for SERIES and PARALLEL 
filaments in all types of TELEVISION, A.C.-D.€. 
RADIOS and PORTABLES. Tests all types of tubes, 
OCTAL, LOCTAL, 7 PIN MINIATURES, 9 PIN MIN- 
IATURES and CATHODE RAY TUBES. Continuity 
fests can also be made on all types of electronic 
components, appliances, electrical and automotive 
equipment. Unlike most series filament and con- 
tinvity testers, the PR-200 Pocket Probe is designed 
to easily fit the serviceman's pocket and tool box. 
The PR-200 probe is entirely shock-proofed and 
utilizes ony 110V. AC-DC line. 


| f SALES CO.of N.Y. 


130 LAFAYETTE STREET 
NEW YORK CITY 13, N. Y. 
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and each man has more than ample oppor- 
tunity to blow his head off! These boys are 
all good, but the standout to my ear was 
Clifford Brown. As usual the EmArcy sound 
was fantastic. 

This EmArcy stuff is the best possible way 
of testing the transient response of your 
speaker. Recorded very close-to, it’s like 
having a pipeline into the studio. The results 
are sensational from the breathy “sputteri- 
ness” of the saxes, the crisp plunk of the bass, 
the sharp rap of the traps, and the brassy 
brazen clangor of the trumpet. Super wide in 
frequency response, with enough reverb to 
add liveness but not obscure detail. In spite 
of some of the tremendous leading waves on 
some of the hard-blown transients, no pre- 
or post-echo is in evidence. 


Tape Review 


BACH, J. S. 
TOCCATA IN D MINOR 
TOCCATA IN E MAJOR 
TOCCATA IN F MAJOR 
Carl Weinrich on the organ of Varfru- 
kyrka at Skanninge, Sweden. Sonotape 
SW1011. 7% ips, dual-track, NARTB 


equalization. Price $7.95. 


This tape is one of a group of twelve ini- 
tially released by Sonotape, which is evi- 
dently a subsidiary of the Westminster com- 
pany. Sold only by mail at present, these 
tapes are for the most part taken from the 
master tapes of previously released West- 
minster records. This organ tape happens to 
be an exception to this as it was released be- 
fore the disc. The entry of Westminster into 
the tape field will engender much enthusiasm 
as this company has long been noted for the 
quality of its recordings. I can say this... 
if the quality of all Sonotape releases is as 
good as this, a lot of people are going to re- 
evaluate their thinking about recorded tape. 

This is just about the finest organ recording 
I have yet heard. The repertoire is well 
chosen, and the performances are magnificent. 
Weinrich stays strictly on the classic line, 
with careful attention to tempi, phrasing, and 
registration. The famous “D Minor Toccata,” 
often grotesquely romanticized beyond all 
good taste, is heard as it should be, cleanly 
and crisply delineated, with all of the various 
voices completely articulate. The other toc- 
catas are similarly treated. The organ used is 
an instrument in a Swedish church, which 
was reconstructed along modern classic lines, 
but retains some of the old baroque voicings. 
The church is ideal acoustically with a rever- 
beration period long enough to lend the music 
the desired spaciousness, but short enough so 
that all the voicings retain their maximum 
clarity and definition. 

Throughout the tape, there has been no 
attempt to strive for hi-fi effects such as 
overblown pedals, etc. Much of the superior- 
ity of the sound lies in the fabulous clarity 
and balance. This is what I would call be- 
lievable hi-fi organ sound, so scaled that in 
an average living room it does not seem out 
of proportion. 

Frequency response and dynamic range are 
very wide, distortion was not at all apparent. 
Tape hiss was at such a low level as to be 
unobtrusive, but there were certain occasional 
thumping sounds which might be attributable 
to the organ. All in all, a superb tape from 
every aspect. Such quality at the reasonable 
price will make these tapes very popular and 
this could cause Sonotape some troubles with 
delivery, inasmuch as their dubs are made on 
a straight machine-to-machine basis with no 
speed-up! It would seem that to satisfy de- 
mand they would have to utilize a multi- 
Speed process such as the Ampex, or a multi- 
dub common mandrel system. More of the 
Sonotape output will be reviewed later. 

Some new stereotapes are also on tap for 
hext month, so watch for them! 
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Wherever you see the tell-tale vertical antenna . . . on cars, trucks, or 
taxis ... atop a building or mast . . . it’s your tip-off . . . these outfits 
require first-rate, regular, radio maintenance ... and they pay high 
profit! 

LAMPKIN METERS ARE THE PREFERRED TEST EQUIPMENT! 


LAMPKIN 105-B MICROMETER FREQUENCY METER 
Heterodyne type. Range 0.1 to 500 MC., all chan- 
nels. Pinpoint VHF CW signal source. Weight 13 
Ibs. Width 13’. Price $220.00 net. 


LAMPKIN 205-A FM MODULATION METER 
Indicates peak voice deviation, + 25 KC. 
Tunes 25-500 MC. in one band. Speaker. Os- 
cilloscope output. Relative field-strength 
meter. Weight 13 Ibs. Width 12”. 
Price $240.00 net. 


Ask for our booklet ‘HOW TO 
MAKE MONEY IN MOBILE 
RADIO MAINTENANCE”. Do it 
NOW! There's no charge. 


LAMPKIN LABORATORIES, INC. 
MFM Division, Bradenton, Florida 


| At no obligation to me, please send 
| booklet “How to Make Money in Mobile-Radio 
Maintenance” 


LAMPKIN LABORATORIES, INC. faim 


Addr 


DON’T 
THROW 
OLD 
RADIOS 
AWAY! 


Here’s the data you need 
to fix them FAST... and good as new! 


Just look up the how-to-do-it data on that old radio 
you want to fix! 

Four times out of 5, this giant, 31/2-pound, 744- 
page Ghirardi RADIO TROUBLESHOOTER’S HAND- 
BOOK gives exactly the information you need to fix it 
in a jiffy. Tells what is likely to be causing the trou- 
ble . . shows how to fix it. No useless testing. Ne 
wasted time. Handbook ccvers practically every radie 
receiver model made by 202 manufacturers between 
1925 and 1942. Using it, even beginners can easily 
fix old sets which might otherwise be thrown away be- 
cause service information is lacking. With a few sim- 
ple repairs, most of these old sets can be made to 
operate perfectly for years to come. 


THE ONLY GUIDE OF ITS KIND! 
Cuts service time in half! 


Included are trouble symptoms and their 
remedies for over 4,800 models of old home, auto 
radios and record changers. Airline, Apex, Arvin, At- 
water Kent, Belmont, Bosch, Brunswick, Clarion, Cros- 
ley, Emerson, Fada, G-E, Kolster, Majestic, Motorola, 
Philco, Pilot, RCA, Silvertone, Sparton, Stromberg 
dozens more. Gives how-to-do-it data on SPECIFIC 
jobs—NOT general theory. Includes hundreds of pages 
of invaluable tube and component data, service short 
cuts, etc. 


pesos TRY IT 10 DAYS... at our risk! «<= 
Dept. RN-36 RINEHART & CO., Inc. 
232 Madison Ave., New York 16, N. Y. 

Send Ghirardi’s RADIO TROUBLESHOOTER’S HAND- 
B 10-day free examination. If I decide to 
I will then remit the full price of 


MFM Division, Bradenton, Florida 


SAVE HOURS OF WORK 


NY 


a 


\\ 


quickly make round, square; 
key and ‘‘D’’ openings with 
Greenlee Radio Chassis Punches 


In 114 minutes or less you can make a 
smooth, accurate hole in metal, bake- 
lite or hard rubber with a Greenies 
Punch. Easy to operate . . . simply turn 
with an ordinary wrench. Wide range 
of sizes. Write for details. Greenlee Tool 
Co., 1883Columbia Ave., Rockford, Ill. 


chesnieE 


keep bogk, 

$6.50 pe a few cents postage. Otherwise, 1 
return k postpaid and owe you nothing. 

NAME ...ccccees coer ecececcereeseceeeeeeees 
ADDRESS ...eeeeeeceees TOP eeEC ECE eee eres 
CITY, ZONE, STATE....-sescveccessssccvesseee 


OUTSIDE U.S.A.—Price $7.00 cash with order only. 
Money back if book is returned in 10 days. 


Rinehart Books are sold by leading book stores 
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YouTake the 
BARGAINS 


UTAH 12" 
COAXIAL SPEAKER 


Pig INVENTORY 


12” woofer, 31/2” tweeter ideal for any 
custom installation. 11 50 
' 


List Price $25.....+.eeeee0% 
Pocket Size 
—— RADIO 


Plays anywhere, work = $ 
ae 8.5 0 


TOP QUALITY TUBES 


Complete read 
use. 
4 Individually One year RTMA guarantee 
t Brands Available 


Type Price, Type Price, Type PricejType Price 
24 -45 |6H6GT -40}6A7 -59N7A4 AT 
B3GT .7946)4 200 6A8 -59I7A5 55 
4 -5146J35GT -40/6AB4 -45]7A6 AT 
L6 -51 4636 -A9|6AF4 -BU}7A7 45 
LA4 -57 1637 -4516AG5 -5247A8 46 
LB4 -66 |6K6GT 39] 6AH6 -80]785 Al 
LC6 -66 [6K7 -40]}6AK5 -80]787 43 
LDS -57 ]6L7 -44]6AL5 424788 47 
LE3 -5747C6 -45}6AL7GT -70}7C4 40 
LG5 -57 | 7F8 -70}6AS5 -50}7C5 4 
LH4 664 7Y4 -35]6AS6 2 6 66 
LNS 47 | 12ATE -41/6AS76 2.25,19T8 -70 
NSGT .55,12AT7 -68]6AT6 40]25A7GT_ _—s:1.50 
R4 -66 | 12AU6 -46]6AUSGT 7OJ25AV5GT  .80 
R5 51] 12AU7 -58)6AU6 43]25BG6 -98 
$4 -59}12AV6 -42}6AV5GT -75125BQ6GT .82 
$5 -51}12AX7 -63}6AX5GT -59}25Y5 45 
T4 -5LPI2AY7 -90]6B4G -90}2525 42 
US -50] 12BA6 -A6]6BA6 -49125Z6GT 42 
v 57] 12B4 -70]68C5 -50}35A5 48 
X2A -62] 12BE6 46] 6BE6 -46)35B5 48 
2021 1.00} 12BH7 -60] 6BG6G 1.18}35C5 48 
2¥3G6 -80] 12BY7 -64]6N7 -61/35L6GT 48 
2X2A -90}12SA7 5216Q7 45135 W4 39 
306 -45}12SH7 47] 6S4 -48)35Y4 40 
3LF4 -69]12SK7GT  .50]/6S7G 4743573 Al 
6BH6 -53]12SL7GT  .60/6SA7GT d Z56T -39 
6B)6 49] 12SN7GT 57|6SC7 -50)50B5 48 
6BK5 -70]12SQ7GT 40] 6SG7 -43]50C5 43 
6BK7A = .78 | 14A5 59] 6SH7 -45]50L6 48 
6BN6 -59]14A7 4516SJ7GT .45/50L6GT 45 
6BL7GT .77}148G 40]6SK7 -50}7: “4 
6BQ6GT .80)14Q7 2} 6SL7GT -70}7 -39 
6BQ7A .80]19BGSG 1.18}/6SN7GT 57178 39 
6827 -90 1304 -5516SQ7GT -44[80 35 
6BY5G .60)305GT -63]6V6GT -48)83V .60 
6C4 39 ]3V4 -58]6W4GT 40]117L7GT 2.00 
6C5 -36 4574 -70]6W6 <60}L17N7GT 2.00 
6C6 -50]5U4G 491 6W6GT .53]117P7GT 2.00 
6C -51I5V4l 71] 6X4 -35]117Z3 37 
6CD6G 1.18 }5Y3GT B916X5 .39)117Z66T 65 
606 -50;5Y4 -43]6X5GT 35 
6E5 46 1523 A5]6X: aS 
6F6 -40 1524 -54]6Y6G -60 


Dumont and RCA licensed CATHODE TUBES 
r All brand Peed e One year guarantee 
r the y Purchaser 


Has = —— ‘orice oe List Price Price 
ts 95 $11.99] 17LP4. .$34.00 $18.00 
33.25 14.99] 19AP4.. 48.75 23.00 
iZbps. ° 26.50 15.99 4 39. 24.00 
+ 7 eae te 4 et 21aAP4.. 47. 22.00 
16LP4. 41.5 7.99 | 21FP4.. 40.75 24.00 
17BP4.. 32. 30 is. 001 16GP4.. 44.75 19.95 


F R F F ELECTRIC TESTER 
equipped with genuine neon 
glow lamp. Test loads from 
90 to 500 volts. AC or DC. 


With every $3 or more or- 
dered 


COUPONS Reg. $4.95 5 pe. 
SYLVANIA REPAIR KIT 

with every order. Send Inc, flashlight head, phillips 
for free premium cat- and flat head scr erewdrivers, 
al - . order now alignment tool an 

get these val- with every order of $25 “Or 
uable coupons. more, 
Write for Stanley's Tube & Parts Catalog! 


16 ELEMENT TV py — eo 
ANTENNA KIT a a= 

ble bi I un, wi 
Bout %- a dual watt gun, sol- 
i cot brush and sol- 


+S gee § Senge aye wd required on all orders, ages 
cop top es send full remittance plu 
mn | unused money refunded with 


postage aa Hh oraer 
orde 


NO MINIMUM ORDER. SUBJECT TO PRIOR SALE. 


GRegory 1-2498 


RN-356 


DEPT. 
170 


TV TUBE CHART 

In order to expedite the selection of 
the correct TV picture tube replace- 
ment, the Sales Department, Haydu 
Brothers, Plainfield, New Jersey, has 
compiled a handy wall chart especially 
for distributors, dealers, and service 
technicians. 

The chart, which is printed in two 
colors, lists every popular type of pic- 
ture tube now being produced by TV 
manufacturers plus the corresponding 
Haydu tube type. Tube types and a 
description of face type, external con- 
ductive coating, and ion trap magnet 
are listed for all tubes. 

The chart can be folded and carried 
in the technician’s kit or mounted on 
the wall for quick reference. 


TODD-TRAN DATA 

Todd-Tran Corp., 156 Gramatan 
Avenue, Mount Vernon, New York is 
now offering replacement guides for 
Philco, Admiral, CBS, and Emerson 
television receiver lines. 

These data sheets are complete and 
up-to-date and list all of the com- 
pany’s authentic replacements for the 
original manufacturers’ yokes and fly- 
backs. 

Copies of any or all of these data 
sheets are available to the trade with- 
out cost upon written request. 


COMMUNITY TV 

A 16-page booklet discussing the fu- 
ture of community television has been 
printed by Entron Incorporated, P. O. 
Box 287, 4902 Lawrence Street, Blad- 
ensburg, Maryland, consulting engi- 
neering firm. 

Available without charge, the new 
publication explains the physical setup 
of community television, describes the 
need, and then takes up the public 
service and profit aspects of this fast- 
growing industry. 


CABINET BROCHURE 
Stan White Inc., 725 South LaSalle 
Street, Chicago 5, Illinois has just re- 


leased a four-page brochure covering 
| its line of high-fidelity speaker sys- 


tems. 

The booklet pictures and describes 
the firm’s new “4-D” system, “The Mil- 
lennium” and “The General’ enclos- 
ures in the upper price bracket and 
the “Opus I,” “Le Sabre,” “Esquire,” 
and “Hi-Fi” in the moderate price 
class. All pertinent technical and 
physical specifications are given for 
each of the cabinets. 


RECTIFIER REPLACEMENTS 
A new 28-page selenium rectifier re- 
placement guide has just been pub- 
lished by the Semiconductor Division 


of Radio Receptor Co., Inc., 251 West 
19th Street, New York 11, New York. 

This up-to-date, pocket-size manual 
lists the company’s specifications and 
replacement requirements for all radio 
and TV sets using rectifiers. In addi- 
tion, it features a cross-reference of 
the company’s rectifiers with compe- 
titive types. 

Copies of this guide are available by 
writing to Department E of the com- 


pany. 


SYLVANIA TV PICTURE TUBES 

The Television Picture Tube Divi- 
sion of Sylvania Electric Products Inc. 
has announced the release of a new 
version of its annual booklet, “‘Charac- 
teristics of Sylvania Television Picture 
Tubes.” 

The new 24-page booklet is available 
free from the company’s Central Ad- 
vertising Distribution Dept., 1100 Main 
Street, Buffalo 9, New York. Picture 
tubes and other cathode-ray tubes 
listed in the new booklet include those 
of all domestic manufacturers as well 
as several types of foreign manufac- 
ture. 

The characteristics and typical uses 
of standard phosphors are presented in 
tabular form along with other data 


useful to distributors, dealers, and 
service technicians. 
CAPACITOR CATALOGUE 
Plastic Capacitors, Inc., 2511 W. 


Moffat Street, Chicago 47, Illinois has 
just released a new catalogue which 
provides complete data on its line of 
paper capacitors for a.c. and d.c. ap- 
plications. 

Catalogue #155 includes data on 
mineral oil impregnated paper dielec- 
tric capacitors in a variety of con- 
tainers, synthetic oil impregnated 
paper dielectrics, “Aroclor-AC” capaci- 
tors, etc. Information includes charts, 
diagrams, technical information, part 
number, capacity, etc. 


NEW BUD CATALOGUE 

Bud Radio, Inc., 2118 East 55th 
Street, Cleveland 3, Ohio has an- 
nounced the availability of a new cata- 
logue which illustrates and describes 
its entire line of sheet metal products 
and electronic components in addition 
to special fabrication facilities avail- 
able at the plant. 

To insure ease of selection and 
ordering, complete sizing information 
is given on each product. Suggestions 
for uses and applications are also in- 
cluded. 

The catalogue will be sent without 
charge if requests are addressed to 
Dept. C11 of the company. 


TUBE INTERCHANGEABILITY 

A new edition of the company’s well- 
known booklet on the interchange- 
ability of power tubes used in broad- 
casting and industry has been an- 
nounced by the Tube Department, Gen- 
eral Electric Company. 

Broadcast and industrial technicians 
will find this condensed edition (ETL- 
719B) a time-saver in selecting inter- 
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changeable tube types. A new feature 
of the book is a listing of the 282 tube 
types in alphabetical and numerical 
order instead of by manufacturer. The 
list includes all types of power tubes 
for which G-H has a direct replace- 
ment. 

The new edition is available from 
the company’s tube distributors. 


ASA ELECTRICAL STANDARDS — 

“The 400 American Standards in the 
Electrical Field” is the title of the new 
60-page booklet, which indexes and 
describes each ASA standard in the 
electrical engineering- area, just re- 
leased by the American Standards 
Association, 70 East 45th Street, New 
York 17, New York. 

Available without charge as long as 
the supply lasts, the booklet gives 
briefs on each of the current Interna- 
tional Electrotechnical Commission 
recommendations, a listing of all proj- 
ects under the jurisdiction of the 
Electrical Standards Board, and gen- 
eral information on the work of the 
ASA and the other two groups. 


HIGH-TEMPERATURE RECTIFIERS 

The Rectifier Division of Sarkes 
Tarzian, Inc., 415 North College Ave- 
nue, Bloomington, Indiana is now of- 
fering a four-page bulletin, HT-1, cov- 
ering its full line of high temperature 
selenium rectifiers which are capable 
of operating at plate temperatures of 
150 degrees C without derating. 

The bulletin shows ratings and char- 
acteristics of these new cemponents. It 
is available without charge on written 
request. 


1956 TOOL CATALOGUE 

Vaco Products Company, 317 E. On- 
tario Street, Chicago 11, Illinois has 
just issued a colorful and comprehen- 
sive catalogue covering its line of tools 
for the electronic industry. 

This 40-page handbook has been de- 
signed to serve as a guide, ready refer- 
ence, and sales builder for dealers and 
jobbers in industrial, automotive, elec- 
tronics, refrigeration, electrical, hard- 
ware, and allied fields. 

Complete specifications are given on 
the firm’s line of screwdrivers, nut 
drivers, wood chisels, pliers, kits, spe- 
cialty tools, plastic mallets, and a va- 
riety of its ‘“Vari-Board” merchandis- 
ing displays and tool assortments. 


LANGEVIN DATA 

Langevin Manufacturing Corpora- 
tion, 47-37 Austell Place, Long Island 
City 1, New York has just issued a 
two-color, four-page brochure covering 
its line of transformers and reactors; 
broadcast amplifiers; miniature and 
subminiature components for radio, 
radar, computers, and automation; 
power supplies; and various items of 
audio equipment. 

Copies of the publication, ‘“Custom- 
Built by Langevin,” will be forwarded 
without charge upon request. 


TRANSISTOR-RECTIFIER DATA 
_ The Semiconductor Products Sec- 
tion, General Electric Company, Elec- 
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MONTH AFTER MONTH ...ALL YEAR ’ROUND— 


SERVICE ARTICLES KEEP YOU POSTED— 


HELP YOU TO BIGGER PROFITS! 


While this is our Special Service Feature 
Issue, every issue of RADIO & TELEVISION 
NEWS brings you up-to-the-minute, 

practical and authoritative service articles. 


Below, for example, are just a few of the 
outstanding service features which have 
appeared in past issues. These and all other 
RADIO & TELEVISION NEWS servicing 
articles are designed to provide you with a 
wealth of expert know-how . . . keep you 

in the forefront of qualified servicing personnel 
—in TV, both black-and-white and color, 
radio, Hi-Fi and audio equipment. 

® CBS-COLUMBIA TEST POINTS 

® D. C. TV INSTALLATIONS 

® NEW TV CIRCUITS FOR 1956 

® G-E TEST POINTS 

® EMERSON TEST POINTS 

® MOTOROLA TV TEST POINTS 

® REPAIRING STANDARD COIL TUNER 

® SERVICING COLOR TV 

® RCA COLOR RECEIVER 

® MOTOROLA COLOR RECEIVER 

® MODULES IN TV RECEIVERS 

® TRANSISTOR RADIOS 

® ANTENNA NEWS 


® MAC’S SERVICE SHOP 


THERE’S NO BETTER WAY TO KEEP UP WITH WHAT’S NEW IN SERVICING 


THAN THROUGH THE PAGES OF RADIO & TELEVISION NEWS. 


SUBSCRIBE TODAY! 


USE THE HANDY ORDER FORM FACING THIS PAGE 
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don't 
be 


vague... 


insist on 


SPRAGUE 
BLACK 
BEAUTY® 


TELECAP® 


tubulars 


NORTH ADAMS, MASS. 


ELECTRIC BRAIN KIT 


Can you think faster than this Machine? 


'| oscilloscopes, 


check valve researc 


(in syllogisms) as well as add, 
divide. Specific blems in a variety of fields—actuarial, 
policy claim settlement, physics, etc., up and 
solved with the components. Connections are solderless and 
are completely explained with templates in the manual. 
This covers 33 circuits and shows how new ones can be 
designed. 

You will find building and using | Seg ii a wonderful 
experience; one kit user wrote us: s kit has opened up 
a new world of thinking to me.”’ 
yes, problem solving, and g: 

etc.) can be analyzed with B 
aigebraic solutions transformed directly into circuit dia- 
ms. ol create from over 400 specially designed and 
f: a machine that solves problems 
faster than “you can express them. 

schools and colleges, teachers of science or math, en- | 
gineering, Philosophy or psychology will find these excel- | 
lent demonstrators of circuitry, solutions in —- logic, 
theory of numbers, cybernetics, and automatio 

Note: Teachers take advantage of our 10% “discount to 
educational institutions and for group purchase 

SEND for your GENIAC kit now. Only $19. o8 with over 
four hundred com: neg and parts, fully illustrated man- 
one — wiring diagram We arantee that if you do not 
it to keep GENIAC after one week you can return it for 

full. refund pilus shipping costs. 


——— —— =—— = - MAIL THIS COUPON ——— — — - 

SCIENCE KITS, Dept. RT-36, Oliver Garfield Co. 

126 Lexington Ave., N.Y. 16, N.Y. 

Please send me: 
1 GENIAC Electric Brain Construction Kit and Manual. 
$19.95 (East of Mississippi) 
$20.95 (Elsewhere in United States) 
$21.95 (Outside the United States) 

Returnable in seven days for full refund if not satisfied. I 


enclose $..ccccccsces in full payment. My name and 


address are attached. 
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tronics Park, Syracuse, New York has 
just issued a new eight-page brochure 
especially for engineers and hobbyists. 

The new booklet contains condensed 
specification and rating data on tran- 
sistors and rectifiers. Critical param- 
eters for absolute maximum ratings 
and design center ratings are given for 
the complete line of G-E n-p-n and 
p-n-p transistors currently in produc- 
tion. 

In addition, critical specifications for 
the company’s complete germanium 
rectifier line, including basic rectifier 
units, high temperature rectifiers, 
magnetic amplifier rectifiers, rectifier 
stacks, 5-amp. power rectifiers, and 
medium power rectifier stacks in vari- 
ous applications are given. 


AUDIO WIRE 

Alpha Wire Corp., 430 Broadway, 
New York 13, New York has just an- 
nounced publication of Catalogue S-55 
covering its complete in-stock line of 
some 145 items for audio applications. 

The publication contains descrip- 
tions, specifications, and illustrations 
of the products along with prices on 
the listed items. Copies of this cata- 
logue are free upon request to the 
company. 


1956 EICO CATALOGUE 

Electronic Instrument Co., Inc., 84 
Withers Street, Brooklyn 11, New 
York has just published a new 12-page 
catalogue which pictures and describes 
some 54 instruments in the Fico test 
equipment line. 

The catalogue describes the features, 
applications, and_ specifications for 
each model including kit and factory- 
wired prices. It includes such units as 
v.t.v.m.’s, multimeters, 
signal and sweep generators, tube 
testers, signal tracers, resistance and 
capacitance boxes, accessory probes, 
and high-fidelity amplifiers. 

Copies of this new catalogue are 
available without charge either from 
the firm’s distributors or from the com- 
pany direct. 


TV TUBE WALL CHART 

The TV Picture Tube Division of 
Sylvania Electric Products Inc. has 
just released a new version of its 
handy “TV Picture Tube Comparison 
Chart.” 

The new wall chart, revised and 
brought up-to-date, is available with- 
out charge and is obtainable from the 
company’s Central Advertising Distri- 
bution Department, 1100 Main Street, 
Buffalo, New York. 

Over 170 different picture tube types 
are listed on the chart, which was de- 
signed to give at a glance the most 
current Sylvania picture tube informa- 
tion. Added data in this new chart in- 
cludes ion trap listings, focus, deflec- 
tion, and base diagrams. Face, body, 
basings, and length-in-inches on all 
tubes are also included. 

The company is also offering a copy 
of its handy, pocket-sized “TV Tube 
Selector Guide” which contains much 
the same information as the wall chart 
but in more portable form. 


don’t 
just say 


capacitors 


Ask For Sprague By Catalog Number 


Know what you're getting... 
get exactly what you want. 
insist on 


Don't be vague... 


Sprague. Use complete 


radio-TV service catalog 


C-610. Write Sprague Products 


Company, 51 Marshall Street, 


North Adams, Mass. 


SPRAGUE 


WORLD'S LARGEST 


CAPACITOR MANUFACTURER 


This man shatters the myth that 
every diamond needle protects 
records. Everybody’s looking 
for his picture. Where? In _ the 
Duotone Diamond Needle Pack- 
age. Why? Because he’s the 
polisher who polishes the Duo- 
tone diamond tip 15,000 times. 
No chance of slight burr to feather- 
cut grooves. Result: More satisfac- 
tion—more sales with Duotone. 


The Restene © Com mpeny Keyport, N. J. 
Can. Rep., Pointon, Toronto; 
Exp. Div., Ai po le New York, N. Y. 
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NEW FAN ANTENNA 

Channel Master Corp., Ellenville, 
N. Y., has announced the availability 
of a new version of its “Super Fan” 
antenna, featuring a completely rede- 
signed fan head. All elements on the 
new antenna snap out and lock into 
place automatically. No hardware, 
tools, or tightening are necessary. 

The “Super Fan’s” new heavy-duty 
fan head is made of high-impact poly- 


styrene, combined with heavy-gauge 
aluminum. The antenna itself is all 


aluminum, reinforced with external 
aluminum sleeves at the points where 
the elements join the brackets. The 
sleeves absorb vibration and prevent 
breakage. 

The “Super Fan” is available in 
either seamless or butted aluminum 
tubing. Series 313A (seamless) consists 
of the single bay for $10.42, 2-bay for 
$22.22, and the 4-bay for $48.19. The 
series 713A (butted) is marketed in a 
single bay for $8.19 and a 2-bay for 
$17.08. 


COMMUNICATION TOWER 

Rohn Manufacturing Co., 116 Lime- 
stone, Bellevue, Peoria, Ill., now has 
available a heavy-duty radio communi- 
cation and microwave tower, the No. 
40, that is self-supporting to 66 feet, or 
up to 200 or 300 feet when guyed. The 
tower is furnished in a hot-dipped gal- 
vanized finish and features 18-inch 


sides (equilateral) with steel cross 
bracing. It is electrically welded 
throughout. 


Further information, catalogue sheet, 
and specifications can be obtained from 
the company. 


ANTI-INTERFERENCE ANTENNA 

Holloway Electronics Corp. of Fort 
Lauderdale, Fla., announces the intro- 
duction of its new “Expo-I.R.1.S.” an- 
tennas designed to minimize interfer- 
ence problems. The I.R.1.S., or “infinite 
rejection interference system,” uses 
two antennas, one above the other, and 
according to the manufacturer, by 
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Bob Henry, 
WOARA 


Ted Hen 
weuou”” 


Butler, Mo. Los Angeles 


100% SATISFACTION 


or Pout Honey Back at endof VO dey Trial | 


NOW ... HENRY DARES TO GIVE You THE ABOVE 
GUARANTEE . . Try any receiver for 10 days. If you 
are not perfectly satisfied, return it and all you pay are 


Sr pr 
hallicrafters \ oy ten 


gives you 


@ Personal Service 
Ask any ham about Henry Radio 
Stores. We want you to be 
satisfied. 


@ Easy Terms 


Henry finances all the terms 
with his easy time payment 
plan. 10% down, 20 months 
to pay. 


For top performance with extra pull 
power and ability to tune in stations. 


$29.50 Down 


20 monthly payments of $14.65 * 


$X100 $295.00 Cash Price 


A few items in stock for immediate shipment are: 


Trade-ins 


Your trade-in accepted as down 


payment. . . You get truly lib- 

20 Monthly CASH eral allowances on your equip- 
Model Cash Down Payments PRICE ment. Tell us what you have 
$38D 5.00 2.47 $ 49.95 
S53A 9.00 4.45 —_— = 
2 - 2. 
$x96 25.00 12.37 24992 @ Complete Stocks 
X62A 35.00 17.32 349.95 P : 
R46B speaker 17.95 Henry has everything in the 
HT30 49.50 24.50 495.00 amateur equipment field, new 
HT31 39.50 19.55 395.00 or used , . . transmitters or 
$94-S95 6.00 2.97 59.95 receivers: 


Write, wire, phone or visit either store today. 


Butler | 
Phone 395 


Missourt 


GRanite 7-6701 


11240 West Olympic Blvd 


“WORLD’S LARGEST DISTRIBUTORS OF SHORT WAVE RECEIVERS” 


tos Angeles 


LET’S GET ACQUAINTED! 


POSTPAID a STRETCHERS 
(East of Miss. River add 25%) 
PE-101C Dynamotor Brushes, 4 Sets (49) eseee $1.00 
Volume Controls (Clarostat) 1” dia 14” thick, 


EASY TO LEARN CODE 


oo shaf 12 te Size 8 2.2 meg., 
meg 18) Se ee ED so. a 0 0. 0.6.0.0 56.89 .00 
Tube Sockete— Loktal and Octal i6 ea, (20). - It is easy to learn or increase speed 
T1TA ag RO GING s wi reccoseeéees 6 for 1.00 with an instructograph Code Teacher. 
SAP1 C. R Cubes, pew, cast one est eevee ea. 1.00 Affords the quickest and most prac- 


tical method yet developed. For 
ginners or advanced students. Avail- 
able tapes from Leng ge ~ alphabet = 


CLEARFIELD SURPLUS SALES 
310 North Main, Clearfield, Utah 


w7oTs W7NAY to typical 
Speed range 5 to 40° WPM. Always 
Tready—no QRM. 


WANT A BETTER JOB? BECOME AN 
ELECTRONIC ENGINEER 


ONLY 32 MONTHS TO EARN A BACHELOR OF 
SCIENCE DEGREE IN ELECTRONIC ENGINEERING 


ENDORSED BY THOUSANDS! 


The Instructograph Code Teacher lit- 
erally takes the place of an operator- 
instructor and enables anyone to 
learn and master code without fur- 


Class Bhs Secale limited to on for individual in- ther T of " have 

structions. Chartered by state of California. Nonprofit- 

nonsectarian. coeducational—established 26 years. “acquired the code’? with the instructograpn System. 
» Write today for convenient rental and purchase plans. 


APPROVED FOR VETS—ENROLL NOW! 
SEND FOR FREE CATALOG 


PACIFIC STATES UNIVERSITY 


1516 S. Western Ave., Dept. O, LOS ANGELES, CALIF. 


INSTRUCTOGRAPH COMPANY 


4711 SHERIDAN ROAD, CHICAGO 40, ILLINOIS 
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A merely rotating one of the antennas in- and 
0 IT’ AA 0 terfering signals can be cancelled. The half. 
IN DETR IT s R N rotated antenna introduces an oppos- BE QUALITY WISE — gain 
SCR-274 & ARC/5 Equip. ing interference signal of equal ampli- al BUY QUAL-KITS! The 
RECEIVERS COMPLETE WITH TUBES tude but opposite phase to the first in- i is 20 
1,5-3 MC—ARC/5—BRAND NEW... .. . $14.9 Advanced 7 tube circuit 
520-1300 KC_ARC/5—BRAND NEW. - : 19°38: provides full sensitivity 
3.6 MC-BC454—EXCELLENT....--++-- 43 and selectivity giving this 
SSited Tuning knob. For Above Hevel.:::: “se AM-FM tuner exceptional 
TRANSMITTERS COMPLETE WITH TUBES hi-fi reception. Armstron; Ch 
1.3-2-1, MCTARC/S BRAND Wo: —aes FM circuit with limiter, N.Y 
3:18 MCI ARC/S-BRAND NEW a é9 Foster-Seeley Discrimina- Complete 6 tube-10 watt Ne 
33:7 MC—BC458—BRAND NEW: 2:3 tor. 20-20, cps fe- amplifier. Push-pull beam line | 
7.9-1 MC—ARC/5—BRAND NEW -.......... 5.9 sponse. Full AFC control— —_ power output, built-in pre- line 
no drift. amp. 5 position selector : 
FIRST TIME ON SURPLUS MARKET $28.95 switch, 3 positon record 0 
ARC/S (160 Meter Mobile) Transmitter 2 equa’ ization, AA, unc 
1.3-2.1 MC—BRAND NEW ........... $19.95 Ss ’ 
Coinpanton for 820-1500 KE’ Broadcast Receiver terference signal. Common forms of 50,000 ees Guat 4 macl 
2 “6 s } 4 ” iT % . Th 
701-A TETRODE. SIMILAR TO 473254 interference such as “venetian blinds, — I. hey no yh na " 
Diagram and Info. for Amateur Use with Order splatter from strong local signals, and a csie Gatarten use 
A dandy K.W. SSB final—fil: 8 V. g. 7.5 amps. plate: ‘ 3 5 
3000 V; @, 200 MA. screen: 280 V. @ 2 Maan input ghosts are said to be completely elim- t that 
600 W. per tube, class Cc, ampli, $2. roe ea. 2for $5. inated by this antenna. Cover and legs optional at extra cost. minil 
HIGH FREQUENCY BROAD BAND IF STRIP Price lists and other specifications Wish soley Jor gore dendied inhormation gad wood 
. j Can be converted to TV are available from the company. remarkable units, the 
3 ok Bee ca Quality-Electroni into t 
? other . —_——_——— J 
Le Teepe Bi ise TWO-SET COUPLER gegen ig 
ue CEE ora runes €6 OE . oe. fi 319 Church Street New York 13, N.Y. 
ee aeictaee oo. score acesne $5.95 Blonder-Tongue Laboratories, Inc., 
526-536 North Ave., Westfield, N. J., is 
VARIABLE CONDENSERS now delivering an impedance-matched - 
Ceramic Split Stator, Tunes 70-160 MC. Ideal 2 coupler to handle two TV or FM sets Recording Tapes—New Low Prices! 
meter oscillator section, or antenna matching s ALL BRANDS, 1200 ft. plastic, now list, 3.50, our 
tion in place of Balum as “described in Hints from one antenna. The unit may also aun azasos eto rt. 1 mil MYLAR jong layin 
200 MMFD Double Bearing..........+++++ 79¢ be used to mix two antennas or ampli- Sins now Mist, 0, ou wet B08. KES. 
ogy a Stator hag Pacer citonie Nee . 3 1 ° id es 8.0. tapes now lis at 3 our a —— ee 
eg reg OF ongggin seen gene. . 2for $1. 2s fiers into one line. The coupler 1S sal (Above are. all name. brands and. are” not “super bar- 
75 MMFD APC type with lone shat. oe to be flat from 0 to 900 mc. Resistive | | *!"*" Ovipiets PRICE SHEET AVAILABLE. 
gc are, APS ere wing eee isolation averages better than 12 db be- | | USED RECORDING TAPE (PLASTIC BASE) 
oe ani, _— esis camp mea esas — 59¢ tween sets. trial users: We have "2 a for 7”—1200 foot 
3.7-50 MMFD Long Shaft )..221222: se The gray metal and ebony Bakelite i. oe 7 . oe 5’— 600 foot 
Sea ae tans See : case measures only 3 3%” x 1%" x 1’, by ‘Scotch, Encore, “43 for 4— 300 foot 
THERMOSTATS . Irish we will, buy -25 for 3"— 150 foot 
General purpose, adjustable type. provided there is not more than 1 splice per reel. 
ing, detecting, and” warnitig de- oa ee a a a 2 
3 for $1.20 10 for $3.50 USED “MYLAR® TAPE (1 Mil) 
Special Price for Quantity Buyer 300 ft. 
Upon Request 
DETROIT RESIDENTS—CALL WA. 19128 FOR 
DETAILS VIA PHONE ANSWERING SERVICE. ees 
DYNAMIC MUTUAL CONDUCTANCE tive c 
1-177 tube testers. Guaranteed—in the best of condi- 
specineation. With chart and diagram. Sh. @ 4. 96 sa", 8 ey 
a Sigal Ia * S™ $24.95 5 Se ea.; 10%" » 25¢ in nized | 
ARC/5 TRANSMITTER K ‘ape Recording je, 5c “Ste 
’ (bac! ital Die De Audi ‘ 
ag hy KN get atte suey ancoee: | | high-t 
Include Sufficient Postage duty z 
MISCELLANEOUS a y 
500 COMMISSIONED ELECTRONICS, INC. a 
peng? tea tpedppeedianethenn 2503 Champlain St. N.W. Washington 9, D. C. re pli 
Venier dial, Nat’l. 4-1 ratio..........+.+ 1.25 — 
4 watt, modulation transformer 2-1 _ ratio, ' —— 
matches 6L6's to 807'S, etc. with driver and mike | 
Fil. conds, 8-8 MFD @ 6060 VDC"4 ‘prong. Plug. ES > Ae eNOS 3 | s oa 
PYRL, cap. 1-1" 1’ MUF ‘@" 3000" VbC’.”.”.”.”,’.”. 81-95 ay you saw it in HE ( 
ANTENN: RELAY UN RELAY, 0-10 RP METER and may be senna with two wood hold 
nee screws. Rapio & TELEVISION NEWS at Ree! 
RELAY (RBM #23023) 700 x." “Sic The model TV-42 coupler sells for start at 
Sy So > ete ¢ $2.95 at 1 f 
OTKkad Soe for oracrs under 83:00. a Another MARCUS radio book! a 
AARON ELECTRONICS Bort Proton ta, eile Wr Linccin || SZARN RABIO OY seuBINS Cont 
ve SORTS US» - Lincoln YOUR OWN RECEIVERS 1 
Dept. S. 3830 Chene St., Detroit 7, Michigan | | Ave., Morton Grove, Ill., has three new 1008 14 
ee Written in dae easy-to-understand ida for 
5 communication antennas for the 152- y the f author of ELEMENTS 
174, 450-470, and 890-960 mc. bands. OF RADIO.” (Over 1,000,000 copies sold!) AID 
All three are vertically polarized, high 
gain, and omnidirectional. NE’ 
The model C-7900 covers the 890 to Gui 
6 METER 960 mc. range. It is a six wavelength oy Aneta nnn been pi 
CONVERTER co-phased aperture with a power y foe 
Push-pull 636 BF gain of 7 db over a dipole. The eleva- Ten easy-to-follow projects from the sim- uct 
ihe 6 tion pattern beamwidth is 9 degrees ple crystal set to the modern superhetero- Inclu 
t re p . 1 eg dyne receiver. Over 80 drawings and pho- on stoc 
Eoaxisteuipae! Shue: between 3 db points. The over-all tographs. counter 
‘ Mer Smati- Stzet length of the antenna, including sup- Table of Contents lations, 
stable oscillator, All wired. tested: aligned wae | port pipe, is approximately 10 feet. Its © How to solder © AC-DC superheterodynt | obtainis 
ae eee net weight is 15 pounds. © Crystal detector receiver oe om ice, ana 
, : es ly 
2 METER CONVERTER: Similar to 6 Meter Con- The model C-3150 antenna is for cote ib sto raryaapl — e ed prvaaged mica ~ _ 
colls in place Of site. wr wired tral stations in the 152-174 mc. region. © Regenerative receiver = — 
“MODEL TA: Without AC power supply. . .$48. 6.95 The gain over a half-wave dipole is 4.3 a peck res saga odin dite to toll a h 
wer SUPDIY....+.- . - 
iss Sour Senet Adie tir Che db and the vertical half-power beam- —” resistors ad al 
MARSHALL MANUFACTURING co. width is 26 degrees. The over-all length © Tuned-radio-frequency © International Morse Write 
1406 Venice sLvo. * v Los ANGELES €. car. is about 15 feet; weight is 20 pounds. tuner code Distribu 
ne: ‘ mon - 
= The model C-7455 covers the 450-460 Published by Prentice-Hall. Get your copy today! falo, N, 
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and 460-470 mc. ranges. Its vertical 
half-power beamwidth is 10 degrees; 
gain over a half-wave dipole is 7.2 db. 
The over-all length is 15 feet, weight 
is 20 pounds. 


STAND-OFF INSULATORS 


Channel Master Corp., Ellenville, 
N. Y., is now manufacturing a complete 
line of new-type antenna transmission 
line stand-off insulators featuring a 
unique double-duty thread design which 
functions both as a wood-screw and a 
machine screw. 

These “Standout” insulators when 
used in wood, have a needle-sharp point 
that provides quicker starting and 
minimizes the chances of splitting the 
wood. Used with buckles on TV masts, 
the “Standout’s” pointed screw tip digs 
into the strap and mast, making a posi- 


Oo 


—~ 
J Yen 
i a / \ 4 
tive contact. The “Standout” buckle 
comes with a choice of either galva- 
nized or stainless-steel strap. 
“Standouts” are made of special 
high-temper steel alloy and are heavy- 
duty zinc coated. All double insulators 
are plated after welding. 


ORLANDO HAMFEST 


HE Orlando Amateur Radio Club will 

hold its annual hamfest on April 8, 
at Rock Springs, Florida. The affair will 
start at 10 a.m., with a barbecue dinner 
at 1 p.m. Advanced registrations are 
$2.00 for adults, $1.00 for children, 
25% higher at the gate. 

Contact Bob Kitchen, Jr., K4BAK, 
100814 Lucerne Terrace, Orlando, Flor- 
ida for full details. -30|- 


AID FOR SERVICE DEALERS 


A NEW 20-page booklet, entitled “A 
Guide to Good Business,” has just 
been published by the Electronic Prod- 
uct Sales Dept. of Sylvania Electric 
Products Inc. 

Included in the booklet are chapters 
on stock and inventory control, use of 
counter displays, insurance, public re- 
lations, correct accounting procedures, 
obtaining good legal advice, selling serv- 
ice, analyzing earning power, etc. For 
the novice there is such information as 
ow to survey the market in a city or 
town, how to choose a good location, 
ideas and suggestions for window dis- 
plays, workbench layouts, etc. 

Write Sylvania’s Central Advertising 
Distribution Dept., 1100 Main St., Buf- 
alo, N. Y. for a free copy. —30- 
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GET THE MAKE ONLY 10% 


DOWN PAYMENT 
Use Your Gear 


hallicrafter habit ... at WRL! 


While Paying 
Hallicrafter’s $-38D Hallicrafter’s SX-100 BERCAINS. PLUS 
sa — Over 800 Top 
—amy |) Only = Value Items 
| $500 PERSONALIZED 
SERVICE TO YOU 
_ We're Easy to 


Do Business With 


Send for Our 
FREE 
1956 
CATALOG 
Listing 15.000 
Top-Value 
Items 


CASH PRICE: $49.95 
Hallicrafter’s SX-96 


sngpe somes 


« 


CASH PRICE: $495.00 
Hallicrafter’s $X-99 


CASH PRICE: $395.00 CASH PRICE: $149.95 


Ask About the Complete World Radio Line! 
* Globe King 500A * Globe Scout 65A * VFO *6 Meter 
Converter %* Economy Code Oscillator * Plumber’s Delight 
Beams * Antenna Kit * Antenna Tuner Kit * SWR Bridge 
— a ee eee 
i peony RUSH: (1) FREE CATALOG QUOTE YOUR TOP TRADE OFFER ON 
Y PRESENT: 


FOR YOUR: 
(WRL Eaqpt. Desired) 
§ Would Like Further Information on the i 
Following Items: 


3. 4. | 
Name: 


% 


using the Howard* Wire Cutter ~~ 


The obstruction cutter for Electronic Servicemen and 
-” ams — the Howard Wire Cutter makes inaccessibility 
a7 a problem of the past. The slender, extended cutting 
points project into remote regions of the chassis 
. . . in back of and around tube sockets or condensers .. . 
cutting wires by thumb lever operation with true shearing action, 
closer to terminals. Also cuts finely stranded wire as well as 
18 ga. . . . radial shearing action eliminates dulling edges 
permanently. The Howard Wire Cutter will eliminate your in- 
accessibility problem; order yours today. 


Only $3.95 ppd. Send check or M.O.._ to: 
HOWARD TOOLS, P. O. Box 6205 
money back guarantee Bridgeport 6, Connecticut 
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HERSHEL SPECIALS 
MYyS 
/p of 


Modulation & Driver 


Transformer 
BRAND NEW 
BOTH UNITS ONLY 
Modulation 
class AB2 56 


fo Modulator... . 94499 


SWING CHOKE 
7H 550 MA. 


2uH- 

THORDAR 

748003 — $595 
rsa 


KIT 1, HARDWARE 
Over 1,0 pecs. 
ssorted. 

For Radio & TV C 
KIT 2, CERAMICONS 
100 Assorted 
75 mmfd. to 
6,000 mmfd,. 

4, Rotary Switches 


25 Assorted 
Terrific Buy! $ 50 


wag S, RESISTORS 
ssorted 

1 ohm to 15 

meg. 4 to 5 4 he 

watts 


ALLIGATOR CLIP 
Piercing type with 5 
Ft. cord and spade 
lug. ideal test clip. 
TL-137. 2 for 25c. 


Bo 
ALL Pric 
NET 
MINIMUM ORDER gerTrOlT 


TERY PACKAGE | 
ELECTRONIC PARTS 


BRAND 
NEW 
Electronic 
PHOTO 
FLASH 


ing Brackets 1—1Mfd. 
3 voc. NEW re- 
moved from equip. 
$ i ze 43/4" x4l4"x 
GE Pyranol Oil 
CONDENSER 

12 MFD. 330 VAC. 60 

Removed from 


RCA OUTPUT 


= 
#2 600 ohms. 
5 Sidetone 15 to 
15,000 cy. fiat. 
HI GAIN DYNAMIC 
MIKE KIT 
ses U transformer 
& Western Electric Mike, 
a Hams, A. 
Equip.—SO DB 80 to 
7500 CPS. Dia- $1 95 
gram Furnished Ld 


. PAPER AN 
ONDENSERS 


ith order or 
LANCE a 


HERSHEL ng on vm RIVER 


ELECTRONICS 


CAREER OPPORTUNITIES 


5119 Sunset Bivd. 


Now you can choose a state-chartered, non- 
profit technical institute for professional train- 
ing on vocational and engineering technician 
levels. Intensive one & two year courses. 

MAXIMUM TRAINING AT MINIMUM COST 
Prepare for top-paying positions as Electronic 
Technician, Laboratory Technician, Engineer- 
ing Assistant, Television Technician, Broadcast 
Technician, Engineering Technician, and others. 
SEND FOR FREE ILLUSTRATED BOOKLET N-3 

WESTERN ELECTRONICS INSTITUTE 


APPROVED FOR VETERANS 
Los Angeles 27, Calif. 


ORE and more service dealers are 
joining and forming local service 

associations. The news this month is 
devoted to some of the activities among 
such associations. 

About six months ago, the Mahoning 
Valley Television Service Dealers As- 
sociation was formed in Youngstown, 
Ohio. Its membership consists of the 
majority of the television dealers in 
the city of Youngstown and in the 
surrounding communities. 

A five-point program has_ been 
launched by the association to estab- 
lish a solid base for the activity in that 
area. Among the objectives of the as- 
sociation are to determine and recom- 
mend a fair price for servicing, and to 
educate the public about what they 
should expect from their radio and TV 
receivers. 

The officers of the Mahoning Valley 
Association are: W. S. Buzard, presi- 
dent; R. A. Komara, vice-president; 
John Hanlon, secretary; and R. E. Hill, 
treasurer. 

Television dealers in Durham, North 
Carolina, have been discussing the 
formation of an association in that 
area. The unanimous opinion is that, 
to be successful, an association must 
be representative of dealers, service 
shop operators, and technicians. This 
can only be accomplished if men en- 
gaged in each of these three phases of 
the business work together in the 
formation of a charter, by-laws, and 
program for an association. 

Those located in the Durham area 
who are interested in the formation of 
an effective association should contact 
Walter P. Cobb, Cobb’s Television 
Service, Third Avenue, Bragtown, Dur- 
ham, N. C. 

About ninety miles away, in Win- 
ston-Salem, the radio-television tech- 
nicians of that city and in Forsyth 
County formed an organization to pro- 
mote better relations between the pub- 
lic and themselves. The goals of the 
organization are the recognition of ap- 
proved and reliable service technicians, 
the “controlling” of bad business prac- 
tices on the part of non-professional 
service operators, and the discourage- 
ment of unreasonable service charges. 

R. L. Van Sickle was named chair- 
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man of the group, Frank Bailey, Jr. 
| was elected secretary, and David 


AS REPORTED BY THE 
TELEVISION TECHNICIANS LECTURE BUREAU 


Dredge was named treasurer. Commit- 
tees were appointed to recommend 
policies, membership requirements, and 
future programs. 

At their recent quarterly meeting, 
the officers of the Texas Electronics 
Association voted unanimously to re- 
ject the proposal to join NATESA, 
which had been adopted at the In- 
dianapolis Unity Meeting. They au- 
thorized their past president, Forrest 
L. Baker of San Antonio, to cooperate 
with other interested organizations in 
forming a new national association. 

The fourth annual clinic and fair of 
this organization is to be held in the 
Rice Hotel in Houston on August 24, 
25, and 26. Clinic chairman for the 
annual meeting is W. A. Galbreath, Sr. 
of Houston. 

Officers and directors elected to serve 
during 1956 are: Van J. Roarck, Hous- 
ton, president; Leonard R. Smith, Fort 
Worth, vice-president; Parker R. Ellis, 
Tyler, second vice-president; Lawrence 
Domingo, Houston, secretary; and G. 
Lewis Weseman, Harlingen, treasurer. 
Directors selected for the coming year 
are: Forrest L. Baker, San Antonio, 
past president; J. R. Williams, Corpus 
Christi; H. D. Tebay, Stamford; Bob 
Burns, Tyler; Earl Englerth, McAllen; 
Truett Kimzey, Fort Worth; and A. R. 
Niehaus, San Antonio. Will A. Shaw 
of Fort Worth will continue in the 
post of executive secretary. 

Ed Chebator of the RTTG of Boston 
reports that they have set up a plan 
that permits any member to register 
with the organization and thus become 
a registered technician operating ac: 
cording to the standards set by the 
Guild and bound by its code of ethics. 
When a member registers, he is given 
a stamp with his assigned number. He 
uses this stamp to mark each chassis 
that he services. This identification 
serves to establish responsibility and 
is the consumer’s insurance that the 
work was done by a registered tech 
nician. The members of RTTG fed 
that such a plan of self-licensing § 
preferable to any plan for city or state 
licensing of technicians. : 

The Guild has also stepped up its 
programs of technical meetings whi 
are stimulating their members’ inter 
est and helping to add new membefs 
to the association. 
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The Radio Television Guild of Long 
Island re-elected Murray Barlowe as 
president for the coming year. Other 
officers elected are James Lyons, J & D 
Electronics, Woodhaven, vice-presi- 
dent; Abe Smolewitz, Ace Television, 
Laurelton, treasurer; Chris Stratigos, 
Maple Radio, Rockville Center, corre- 
sponding secretary; George Volkens, 
Volkens Refrigeration Company, Hicks- 
ville, sergeant-at-arms; and Art Cyr, 
recording secretary. Trustees for Nas- 
sau are Bob Henderson, Henry War- 
wick, Jim Holmes, Jack Buck, Ralph 
Raynor, Jack Wheaton, and Earl] Hor- 
ton. Trustees for Suffolk are John Sie- 
bold, Jim Corey, Gerry Rawlins, Fred 
Strickland, Sam Margolis, and George 
Knodl. Trustees for Queens are Al 
Neuweiler, Frank Alper, Henry Rog- 
ers, Timmy Barbash, and John Pristas. 

In a move to form a state-wide as- 
sociation in Indiana, delegates from 
nine local Hoosier associations met in 
Indianapolis to discuss a pattern for an 
association that would be acceptable to 
all groups. Robert M. Sickels, presi- 
dent of the Indianapolis Television 
Technicians Association, was elected 
chairman of the group to serve at all 
meetings until a state organization 
is formed and functioning. Frank J. 
Teskey, of the Indianapolis group, was 
named secretary for the same period. 

The delegates were favorably in- 
clined toward adopting the charter for 
the Radio Television Service Engineers 
Association which was incorporated in 
Indiana by the Anderson association 
with the co-operation of associations 
in other cities in that area. A meet- 
ing date was set for delegates to re- 
assemble for further discussions of the 
plan after they had presented it to and 
received instructions from their indi- 
vidual associations. 

The Television Service Association 
of Michigan threw its full strength in 
support of one of its members who 
was the butt of a politician’s effort to 
make an issue out of a very nominal 
charge for radio service. In reporting 
the incident, the “Detroit Times” said: 

“The Television Service Association 
of Michigan today backed up Robert 
T. Lewis, 47, operator of a Dearborn 
radio and TV store in a squabble with 
Dearborn’s Mayor Hubbard over a 
$3.00 service fee. 

“The row took place late last month 
when Hubbard refused to pay the 
charge on a radio taken to the shop 
by his son, James, a policeman. 

“A friend of Hubbard’s known only 
as a ‘Mr. Hill,’ took six harmless 
swings at Lewis during the height of 
the squabble. 

“After the argument, Hubbard de- 
clared he would ‘look into this radio 
Tepair business’ and charged Lewis 
with ‘running a racket.’ Hubbard then 
made the licensing of radio and TV re- 
Pairmen a plank in his re-election 
platform. 

“The TSA of Michigan, comprised of 
265 member shops in the State, eight 
of them in Dearborn, including Lewis, 
issued the following statement after 
their meeting last night: 
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“Mr. Lewis has been in the radio 
business in Wayne County for well 
over a quarter of a century, providing 
honest and competent work to the 
consumer. 

“ ‘We resent the statement of Mayor 
Hubbard that this particular dealer 
along with many others in Wayne 
County are gyps. We feel it was made 
without a true understanding of the 
problems concerning the repair of in- 
tricate equipment such as radio and 
television. It has resulted in the gen- 
eral attitude that the average radio 
and television technician is dishonest, 
whereas it can be proven with facts 
that only a small minority are dis- 
honest. 


“‘Ambiguous statements made by 
the Mayor of Dearborn can only be the 
direct result of his complete ignorance 
of a situation with the obvious thought 
in mind of gaining publicity at the ex- 
pense of the reputation of one of 
Wayne County’s oldest and most com- 
petent television and radio dealers.’ ” 


"Spee" D. Servus 

Actually, an unusually high percent- 
age of service businesses and techni- 
cians are honest, competent, conscien- 
tious in their dealings with set own- 
ers, and implicitly fair in their charges. 
Also, it is a matter of record that the 
average charges for service labor are 
far too low and most service operators 
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A-C & D-C CIRCUITS 

SEMI-CONDUCTORS 

V.T PRINCIPLES 

V.T AMPLIFIERS 

OSCILLOSCOPES 

R-F V.T. AMPLIFIERS 

SPECIAL V.T CIRCUITS 

RECEIVER FUNDAMENTALS 

R-F ENERGY GENERATION 

AMPLITUDE MODULATION 

FM TRANSMISSION 

S.S.B TRANSMISSION 

TRANSMITTER DESIGN 

TV & BC INTERFERENCE 

TRANSMITTER KEYING 

WORKSHOP PRACTICES 

ANTENNAS, H-F, V-H-F, U-H-F & BEAMS 

RADIATION, PROPAGATION 
& TRANSMISSION LINES 


MOBILE EQUIP & INSTALLATION 
1-Tube Mobile Converter for 75 Meters 
Mobile Transmitters 
12-Watt All-Band Mobile Transmitter 
Universal Modulator and Power Unit 
832-A Transmitter for 144 Mc. 
12-Watt Fixed/Mobile X-mitter for 225 Mc. 
1-Kilowatt SSB Mobile Transmitter 
Antennas for Mobile Work 
Constr & Installation of Mobile Equip. 
Vehicular Noise Suppression 


RECEIVING EQUIPMENT 
“'Super-Gainer” Receiver 
Universal Q-5’er 
Simple Preselector for 15 and 10 Meters 
All-Triode Converter for 144 Mc. 
De Luxe 2-Meter Superheterodyne 
C-W Man’s Superheterodyne 


EXCITERS & LOW POWER TRANSMITTERS 
40-Watt All-Band Transmitter 
High Stability VFO Unit 
220-Mc. Transceiver 
20-Watt 2-Meter Transmitter 
75-Watt 2-Meter Transmitter 
120-Watt 2-Meter Exciter for Use with 
the Collins & Viking Transmitters 
Versatile VFO-Exciter Unit 


EDITION 


The most extensive list of equipment 
descriptions ever bound between two covers! 


SPEECH & A.M. EQUIPMENT 


Design of Speech Amplifiers & Modulators 
120-Watt Modulator with Triode 807’s 
General Purpose Class B Modulator 
Outboard Clipper-Filter 

10-Watt Amplifier-Driver 

De Luxe 15-Watt Amplifier-Driver 
200-Watt 811-A Modulator 

500-Watt 810 Modulator 

500-Watt 304TL Modulator 


HIGH FREQUENCY POWER AMPLIFIERS 


Power Amplifier Design—Choice of Tubes 
Push-Pull Triode Amplifiers 

Push-Pull 811-A Triode Amplifier 
Push-Pull Kilowatt Triode Amplifier 
Push-Pull 250-TH Amplifier 

Push-Pull 144 Mc 4X-150A Amplifier 
Push-Pull 813 Amplifier 

Push-Pull 4-250A Kilowatt Amplifier 
Pi-Network Amplifier Using a 4-125A 
Kilowatt Pi-Network Amplifier 
4-1000A Pi-Network Amplifier 
1-Kilowatt Triode Pi-Network Amplifier 


TRANSMITTER CONSTRUCTION 


350-Watt P.A. for Ranger Transmitter 

The Ranger as Driver for Tetrode Amplifier 
Vikina Il as Exciter for 1-Kw. Transmitter 
300-Watt Phone/C W. Transmitter 

Other Transmitter Assemblies 


POWER SUPPLIES 


Power Supply Design 

Rectification Circuits 

Standard Power Supply Circuits 

Simple Transformer-type Power Supplies 
Power Supply Components 

Transformer Design 

Special Power Supplies 


TEST EQUIPMENT 


Voltage, Current and Power 

Measurement of Circuit Constants 

Capacitance-Inductance Meter 

Measurements with a Bridge 

Frequency Measurements 

The Grid-Dip Meter 

1-Tube Sine-Wave Audio Oscillator 

Antenna & Transmission Line 
Measurements 

Constr. of a Coaxial S-W-R_ Indicator 

Silicon Crystal Noise Generator 


$7.50 in U.S.A. (plus sales tax) 


BUY FROM YOUR FAVORITE DISTRIBUTOR 


at above price or add 10% on direct mail orders to: 
EDITORS and ENGINEERS, Ltd. 
{ | F Rf 
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BOOKSTORES: ORDER FROM BAKER & TAYLOR CO., HILLSIDE, N.J. 
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. these are musical 
instruments. They produce sound. And reso- 
nances are deliberately created to give the sound 
timbre and identity. 

The loudspeaker, however, is not a musical in- 


Fiddles, trumpets, drums . . 


strument. Its specific function is to reproduce 
sound. It must in no way add to the sound it 
reproduces. It must be free from resonance, and 
free from distortion. 
The HARTLEY 215 has no resonance . . . 
and produces no distortion. 
Laboratory measurements have confirmed this fact, 
time and time again. 
You’ve never heard it so good. 
Substitute a HARTLEY 215 in any system. 
Instantly you will hear the difference . . . clean 
bass, smooth highs . . . and a sense of realism 
and presence that will amaze you. 
only $65 NOTE: Because the 
new Hartley 215 has 
no resonance, a non- 
resonant baffle should 
be used. The bass-re- 
flex, and other conven- 
tional enclosures are 
tuned resonant systems. 
For best results the 
Hartley BOFFLE En- 
closure is recommended 
-.. available in single, 
dual, and 4-speaker 
models. Priced from 


$50.75. 
THE NEW 


HARTLEY 214) 


At franchised dealers or write for details: 


HARTLEY PRODUCTS CO. 
521 EAST 162nd STREET 


NEW YORK 51, N. Y. 
LUdlow 5-4239 


In Canada: 


J. C. Swail Co. 
18 Kilbarry Crescent, Ottawa 2, Canada 


[$ wanted career men 
Train for a career instead of a job. 
nd for our graduates exceeds su ply. 
Effective placement. Modest costs. 
classes. Well-equipped labs. 
us. Approved for Vets. 
ept., Jan. 

Bach. Sci. degree in 27 months 
Complete Radio Eng. courses . . .TV, UHF, FM, 
Electronics. Also Mech., Civil, Elec., Chem., Aero, 
Eng. 36-month B.S. in Bus. Ad 
Acctg., Motor Transport Mgt.) . .. capable stu- 

dents faster. Prep courses, rite Jean 
Yh 


Demand 
mall 
Beautiful cam- 
Enter March, June, 


McCarthy, Dir. Adm., for catalog and 
Your Career in Engineering & Com- 
merce,” 


i 
Ein TRI-STATE COLLEGE 


1636 College Avenue, Angola, Indiana 
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have to work long hours to stay in 
business. Yet, despite this, the average 
set owner holds a very low opinion of 
independent service shops and tech- 
nicians. 

Surveys of set owners who were 
“taken” by gyps consistently brought 
out one salient fact. When asked why 
they picked the dishonest company to 
service their sets, every set owner said, 
“How can you distinguish between the 
legitimate, honest service shop and the 
gyps from their advertising?” 

Early in 1955, the TTLB announced 
plans for a program for identifying 
ethically operated, legitimate service 
shops, supported by a national con- 
sumer advertising campaign on behalf 
of those shops. The identification is a 
striking cartoon character called 
“Spee” D. Servus and only the best 
service shops from coast-to-coast will 
be licensed to use it. 

The “Spee” D. Servus plan is financed 
by manufacturers, distributors, and the 
service shops that are able to meet the 
requirements to participate in_ it. 
Manufacturers and distributors are 
participating in the program as spon- 
sors of the national public relations 
program. Licensed service shops 
finance the cost of identifying them- 
selves with the program in their local 
communities. 

The program is managed under the 
direction of a ten-man Board of Direc- 
tors. “Spee” D. Servus, Inc., is a non- 
profit corporation chartered under the 
laws of the State of Indiana. The 
Board of Directors is made up of one 
representative from each of the follow- 
ing industry categories: small service 
shops, large service shops, servicing 
dealers, technicians, distributors, manu- 
facturers, publications, advertising, le- 
gal counsel, and accounting. This 
provides for all-industry representation. 

Readers who are interested in hav- 
ing complete details on the “Spee” D. 
Servus plan should write to: Jim Brad- 
ford, secretary, “Spee” D. Servus, Inc., 
331 K of P Building, Indianapolis 6, 
Indiana, and enclose a stamped, self- 
addressed envelope. 


New Price Charts 

A new series of service charge charts 
on television, radio, auto radio, and 
phono repairing have been prepared 
and are now available for distribution. 
Included is an interesting breakdown 
of the charges that should be made for 
repairing and adjusting “hi-fi’’ equip- 
ment. The table of average charges 
for television service, in the form of a 
wall chart, is based upon the increased 
costs of operating in today’s market. 
The schedule of flat rate charges for 
professional service on home and auto 
radios is in the form of a four-page 
brochure. 

You can obtain a copy of the wall 
chart of 1956 average charges for tele- 
vision service and the 4-page brochure 
covering flat rate charges for home 
and auto repair by sending one dollar 
($1.00) to TTLB Special Service Dept., 
P. O. Box 1321, Indianapolis 6, In- 
diana. —30- 


BUILD YOUR OWN 
AMATEUR TRANSMITTERS 


from these easy-to-assemble kits! 


VIKING “ADVENTURER” TRANSMITTER 


Complete to the last detail, the Viking ‘ 
“Adventurer” is the ideal CW transmitter ~~ 
for the beginning amateur .°. the perfect 
standby transmitter for the experienced | 
omateur. Effectively TVI suppressed — | 
professional in appearance and design— 
easy to assemble and operate! 50 watts 
input—single knob bandswitching on 80, © 
40, 20,15 and 11-10 meters. Packs enough ~ 
power for world-wide radio contacts with — 
just a simple antenna. Wide range pi- 
network output tuning—no antenna tuner © 
needed. Kit is furnished complete with 
built-in power supply, tubes, cabinet, wir- 

ing instructions and antenna suggestions. | 


Cat. No. 240-181-1—Viking “Adventurer” | 
Kit, less crystal and key........ $54.95 eB 
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e! VIKING “RANGER” TRANSMITTER 
Tops for operating convenience g 
power for world-wide contacts. Built-in 
VFO or may be crystal controlled. Band- 
switching 10 through 160 meters. 75 | 
watts CW input, 65 watts phone. Drives © 
most kilowatt amplifiers including the | 
"Viking Kilowatt. TVI suppressed—easy to | 
'_ build—professional in appearance. With © 
timed sequence (break-in) keying system. ©~ 
Kit or wired and tested. ? 
/ Cat. No. 240-161-1—Viking “Ranger” Kit © 
| with tubes, less crystals and key $214.50 
Cat. No. 240-161-2—Wired...$293.00 ~ 
For detailed information see your dis- 
tributor or write to: 


Gi) E. F. JOHNSON COMPANY 
: 3110 Second Ave. S. W., Waseca, Minn. 
$2.95 EACH OR 2 FOR $5.00! 
G Teleph Cc y Upright 
Telephones, complete with cords, in 
tested and guaranteed condition with 50 
ft. of wire, inter-communication instruc. 
tions. Complete line of telephones and 
. dial, magneto, intercommunica- 
. Write for free list. All ship- 


ments F.0.B. Simpson, Pa. 50% deposit 
required on all C.0.D. orders. 


TELEPHONE ENGINEERING CO. 
Dept. 3C6 Simpson, Pa. 
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Be a ‘‘key’’ mi 


hb 


Le 


Learn how to send and 
by telegraph 


an, 
Treceive messages in code 
and radio. C needs 
men for jobs. Good pay, adventure. im 


teresting work. Learn at home qui 
couse famous Candler System. 
or Ama or Commercial Lt 
nse. Write for BOOK. 


FREE BOOK. 
CANDLER SYSTEM CO. 
Dept. 2-C, Box 928, Denver 1, Colo., U.S.A» 
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Phonograph Evolution 
(Continued from page 65) 


4-minute plays. As far as we know, 
this was the original 2-speed phono- 
graph. The mechanism, although 
rugged, was simplicity itself. The ma- 
chine was provided with a governor 
and speed control and was wound by 
a key instead of a crank. The first of 
these models was supplied with a 
model “B” reproducer. The improved 
model “C” reproducer was mounted to 
play 2-minute cylinders or the model 
“H” reproducer could be used for 
4-minute wax cylinders. The former 


' ie 


+ 
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Fig. 11. This “Gem,” in maroon enamel 
and gilt, was a deluxe model in Edison line. 


were cut at 100 lines-per-inch, the 
latter at 200 lines-per-inch. The speed 
of rotation was approximately 160 rpm. 

An economy model (Fig. 10) was 
made by Edison to retail for $7.50. 
These phonographs were often given as 
premiums to those who would buy a 
quantity of cylinders. This was a sin- 
gle-speed phonograph using the 2-min- 
ute cylinders. A utilitarian, but prac- 
tical, reproducer was permanently as- 
sembled to the overhead carriage. This 
model used a simple combination ‘‘on- 
off” control which, by twisting, would 
also control the speed of the governor. 

The models “D” and “E” “Gem” 
(Fig. 11) used Edison’s improved re- 
producer. They were finished in a spe- 
cial maroon enamel, and were supplied 
with a crane which supported his Fire- 
side-type horn. These models did not 
go on sale until about 1906 (they were 
the last of the series of “Gems’’), and 
few are found with the maroon finish. 
They are collectors’ items. 


Fig. 12. Edison “Concert Phonograph.” 1898, 
_ ae mandrel for four-inch records. 
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THE MUSICAL MASTERPIECE SOCIETY INVITES YOU TO ACCEPT 


FREE 


BEETHOVENS git 


Plus Beethoven’s 1ST 7% 
Plus Bee Philharmonic Orchestra and + Under the Baton of kv cocte 


All Three Symphonies Complete 
To The Last Note! The Most 
Astounding Record Offer Ever Made! 


Te demonstrate the amazing value, the magnif- 

cent artistry of the Society’s poe take 
this majestic new album of BEETHOVEN’S 
NIN - plus Beethoven’s 1st and 8th sym- 
phonies—as a FREE GIFT! No obligation to buy 
another record ever. We simply want to introduce 
you to the enjoyment awaiting you in all the new 
releases listed below. Great masterpieces per- 
formed by world renowned artists and orchestras 
. -. reproduced on high-fidelity discs encompass- 
ing the entire range of human hearing . 


THE he ae MASTERPIECE 
| SOCIETY, Dept. 


43 W. Gist St.. Wvew 7 York 23, N.Y. 


Rush my FREE GIFT album of Beethoven’s 
9th, Ist and 8th symphonies. Also deliver 
for a 5 day free home trial the long-playing 
selections I have NOT crossed off at the 7. 
right, about one a month..I will be billed 9 


SYMPHONY 


(The Chorale) 


and &™ Symphonies 


Save Over 40% off usual cost 
When you send for your FREE GIFT Recordings, 
you also become eligible to audition FREE any 
or all of these 30 additional discs at the rate of 
two a month. Pay only $1.65, plus shipping, for 
each you keep. Pay nothing for those you don’t 
want after 5 day trial. FREE GIFT is yours in 
any case. Mail a now! 


Just ‘Imagine th the Fabulous Record | Collection | 


You Can Build From This List! 


(Cross out only those you do not want to audition Free) 
f. DVORAK: Symph. No. 5 2. TCHAIKOVSKY: Violin Con. 


ACH: Magnificat = D 
Symph. in C 


3. MOZART: Piano Con. No. 24 «44. BAC 
5. Beetn OVE 

VIVALDI: Tee Seasons 8. SCHUM 
HAYDN: Trumpet-Concerto, and Flute- Concerto 10. 


N: “Emperor’’ Concerto 6. Fin T: 
ANN: Piano Concerto 
SCHU- 


only for those I keep — at only $1.65 plus BERT: “‘Trout’’ Quintet 11. MOZART: ‘ qu , 
H ‘ou H hey? and 17th 
turn any’ recording. and pay nothing. I may Cone 2. ¥ fa. HIMSKY-KORSAKOFF: Capri og bin 2 
cancel my Trial Membership at any time. Mussorgsk apr way ecg 
gsky: Intro. to ‘‘Khovantchina’’ 15. DEBUSSY: Quartet 
Free Gift is mine to keep Tn any case. in G; an “Sonata for Cello and Piano ETHOVE 


| turn any recording, and pay nothing. I may 


*‘Appassionata’”’ _ ‘Moonlight’’ 
be age PAGAN 


Qu 
20. MOZART: Ae to "Nos. 40 & 3 


25. FRANCK: Symph. ty Pear’ 


FIEFF: Violin Con. Ne 0. 
ELSSOHN: “Si ich” Simon, 30. DVORAK: “American’ Quar. 


16. B N: 
Sonatas 17. BRUCH: Violin | 
Ni: La Campanella 18. MOZART: Clarinet 
. SAINT-S. 1 Violin Concerto No. 
ln see ARK: Rustic | 
THOVEN: i 23. CHOPIN: 
AYDN: “Berpriee’* and Pa es Symphs. 
VINSKY: Firebird, | 
28. PROKO 


29. “quar, | 


TV SETS WITH— 
METAL-TO-GLASS 
CONVERSION KITS 


, MODERNIZE OLDER RCA 
ow: 


N 


METAL PICTURE TUBE - GLASS PICTURE TUBE 


NOW install new Aluminized 
Picture Tubes in old style Metal- 


tube 21°’ RCA sets ... 
C-1 Kit for RCA’s to mid-1953 
C-2 Kit for late 1953 & 1954 RCA's 


QUICK - EASY 
LOW COST. 


Nothing else to buy except 
the 21°’ glass tube. The 
average technician can con- 
vert any RCA 21°’ set in 
less than ONE HOUR. 


At Leading Parts Distributors Everywhere 


FREE! HIGH QUALITY, 


ADJUSTABLE 


Power Grip Wrench as introductory 
offer with each kit. Write your 
name and address on back of the 
box flap from either a C-1 or C-2 
kit and mail it to the factory. Your 
wrench will be sent free of charge. 


OFFER EXPIRES JUNE 30, 1956 


COLMAN TOOL & MACHINE CO. 
AMARILLO, TEXAS 


$5.95 


LIST PRICE 


BOX 6001 


who designs them? 


Nike . . . Matador . . . Navajo! 
The Age of Missiles is here. 
Giant aviation companies such as 
Douglas, Convair, Lockheed and 
Northrop—industrial giants such 
as G.E., Westinghouse and Ben- 
dix—all these and many more are 
establishing separate Missile 
Divisions, staffed with hundreds 
of engineers and needing hun- 
dreds more. 


NORTHROP INSTITUTE’S two year engineering 
training program recognizes the tremendous 
part Electronics is playing in creative Aeronau- 


tics today. That is part of the reason why there 
is a waiting list for Northrop graduates. 


COURSES APPROVED FOR VETERANS 


| Take the first step toward the 
career of your choice right now. 


MAIL COUPON FOR FREE CATALOG 


NORTHROP AERONAUTICAL INSTITUTE 
1185 W. Arbor Vitae Street, Inglewood 1, California 
Please send me immediate! oy the Northrop catalog, employment data, 
and schedule of class starting dates. OY am interested in: 

Aeronautical Engineering veceneregy 

Aircraft Maintenance Engineering Technology 

Master Aircraft and a= e Mechanic 

Jet Engine Overhaul Maintenance 


MG ai Unndia.0ls, Gane Ga 65 an we dna aseets pin kco austen Age....... 
GIN op he cidn cn dé cdecacncuancidsoucésstcncen sect eeenuaece 
Gi vvinccccsantccnccsecescvcvsved ORs << QA cascvceess 
Veterans: Check here () for Special Veteran Training information. 
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Save time —Step up 

efficiency in 

ELECTRONICS 
DESIGN 


Here’s a wealth of technical help 
for efficiently handling electronics de- 
sign problems—help that gives you 
answers already worked out by the 
country’s top electronics men!—help 
that can save you hours of research 
and experimentation! 

You'll find electronics mathematics 
and theory in concise form—design practices for 
hundreds of 4 of electronics equipment—and 
even the results of advanced electronic experiments. 
Radio, television, facsimile, sound, and scores of 
other phases of electronics are covered—and it’s all 
condensed, classified, and indexed for quick, easy use. 


ELECTRONICS DESIGN LIBRARY 


Edited by Markus and Zeluff, Electronics Magazine 
4 vols., 2151 pp., 9 x 12, 3534 illustrations 
Contains 1083 articles culled from recent issues 
of Electronics—the cream of information essential 
to design of electronics 
equipment. The 4 big vol- 
umes are: Electronics for 
Engineers, Handbook of In- 
dustrial Electronic Circuits, 
Electronics Manual for Ra- 
dio Engineers, and Electron- 


Special price 
saves you $6 
Regular cata- 
logue price of 
books totals 


$39.00; under 

this offer, price tcs for Communication 
is only $33.00, Engineers. 

on easy terms. EASY TERMS! 


10 DAYS' FREE EXAMINATION 


McGraw-Hill Book Co., Inc., a <a? 
330 West 42nd St., New York 36, N. Y. 

Send me for 10 days’ examination the ELECTRON- 
ICS DESIGN LIBRARY. In 10 days I will remit 
$8.00, plus few cents delivery, then $5.00 a month 
until $33.00 is paid. If not satisfied, I will return 
books postpaid. (We pay delivery if you remit with 
this coupon; same return privilege) 
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PRINTED 
NYS. CIRCUIT 


KITS 


PRECISE PHOTOGRAPHIC PROCESS 
se hn of your own design 
hout photographic at or 


siaes Kits fecture presensitized inieitee laminates 
requiring only exposure development prior to etching. This 
simple inexpensive processing gives experimenters, hams 
and engineers alike ao chance to investigate all phases of 
etched circuits—from experimental designs to production 
prototypes. 
P-101 PROFESSIONAL KiT—Ffea- 
tures 36 sq. inches (2 sheets) presensi- 
tized copper-clad phenolic, all proc- 
essing chemicals, developing & 
etching trays, printing frame, 
mechanical negative mate- 540 
rials. Ready for use. 
L-505 PRINTED CIRCUIT LAB—A 
complete laboratory for the experi- 
menter or industrial. PC, sockets, con- 
nectors, hardware, a large quantity 
of presensitized single & double 
copper-clad phenolic, a photo-layout kit, negative mate- 
rial, glass 3: trays, printing frame, photo- 
flood lamp, safe light, all processing chemicals, 3)50 
nee more. 
$-101 STANDARD KIT—Uses o manual method of apply- 
ing a liquid etchant resist. 2 sheets copper-clad phenolic, 
etching tray, applicator, all chemicals, etc. 3.45 
If not available from your jobber, order direct F.O.B. 


KEIL ENGINEERING PRODUCTS 


4356 Duncon Ave St. Lovis 10, Mo 
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Edison became interested in his pho- 
nograph as a device which would be 
capable of entertaining a large group 
of people, either at home or in the 
concert hall. At the same time, he was 
working on means for providing longer 
playing time for his cylinders. As a 
result, he developed his Concert Pho- 
nograph (Fig. 12) which featured an 
oversized mandrel of approximately 4 
inches in diameter and used records of 
special manufacture designed specifical- 
ly for this machine. These were of the 
soft wax type and, except for their size, 
were identical to his Gold-Moulded 
Records which were the standard of 
their day. This model used the same 
motor mechanism as did his “Tri- 
umph” model. Due to the greater drag 
of the larger cylinder, it was necessary 
to use a heavy-duty motor with this 
model. The one we have in our own 
collection will play five records at one 
winding. An all-brass horn was sup- 
plied which was capable of producing 
greater volume than the short horns 
found on Edison’s earlier models. The 
horn was supported by a floor stand 
with a special crane-like device as 
shown in the illustration. This model 
is relatively scarce at this writing. 

One of a series of ‘“Nickel-in-the- 
Slot” units developed by Edison (Fig. 
13) is the “Excelsior” Phonograph. 
Edison had fourteen different coin- 
operated phonographs. Only a few, in- 
cluding the “Excelsior,” were made in 
any great quantity. This model was 
first made in 1900. It used the mech- 
anism of the Standard Phonograph to 
which was added the necessary trip- 
ping mechanism actuated when a 
nickel passed through the chute, and 
dropped into a spoon-like device which, 
in turn, disengaged a rachet which 
served to lock the crank shaft. As soon 
as the record was started, the coin 
was spilled and the gearing made ready 
for its next cycle. This was one of the 
forerunners of the juke box. 

An interesting postscript to the fore- 
going is the use of horse and wagon 
in merchandising Edison’s Gold-Mould- 
ed Records at the turn of the century 
(see page 64). Here cylinders were 
sold by a “traveling salesman” who 
may be seen dispensing his wares in a 
neighborhood of music lovers (!). 

(To be continued in May Issue) 


Fig. 13. A “juke box” by Edison in 1900. 
This was known as his “Excelsior” model. 


’ You can operate a SECOND 
TV or FM set from ONE ANTENNA 
with Photocircuits! 


TWO SET 
COUPLER 
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No need to buy a second antenna! Save money, time and 
trouble, too, by using this new TWO SET COUPLER. 
Photocircuits’ new TWO SET COUPLER provides perfect 
matching of both your sets to your present antenna and gives 
you equal or better picture and sound on every channel or 
frequency. 

Latest printed circuit design (for low cost and best per- 
formance!). Eliminates a cause of “ghosts.” No inefficient 
resistors or transformers. Both your sets can operate simul- 
taneously! Easy to install (just hook it up!). 

Accept no substitute. Insist on a genuine Photocircuits 


Two a COUPLER. 
i 
Dept. fg Sea te Avenue 


coer 
GLEN COVE, NEW YORK 


& your local 
dealer or write .. 


BRAND NEW GUARANTEED SURPLUS 


Priced Below Manufacturer’s Cost! 


FINEST QUALITY IMPORTED ear 
PRECISION PLIERS 75c ea. 


@ Flat Nose ® Diagonal Cutter 
© Combination @ Round Nose 
© Snipe 


FOR JEWELERS, OPTICAL 
WORKERS, HOBBYISTS, —— 28 
CRAFTSMEN OF ALL KINDS! 
These superb German instruments are of 
deep-forged, heat-treated high quality 
tool steel, fabricated to most exacting 
specifications. All-over ground and pol- 
ished to smooth hard surfaces. Smooth working 
joints with just the right tension. Jaws meet per- 
fectly to safely and securely hold even the most 
delicate objects in the hard-to-reach corners and 
angles. Each plier is 4” long and a veritable gem 
of precision and strength. 


75¢ each—all 5 for $3.50 ppd. 
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6 SWISS PRECISION SCREWDRIVERS 


Perfect for jewelers, watchmakers, hobby- 
ists, etc. SIX DIFFERENT SIZES: No. 3, 
No. 4, No. 5, No. 6, No. 8, No. 10. Knurled 
body grip assures easy handling. Finest steel 
and craftsmanship. A hard-to- 

beat value from Switzerland. . ppd. 


6-Pc, METAL CUTTING FILE SET 


Made from the best quality Cc 
tool steel, designed for the 

requirements of mechanics, (plus 10¢ 
watch and jewelry crafts- a He 
men. Compartmented plas- pstg) 
tic kit contains the following 51/2” long 
needle files with round shanks and high 
test cutting qualities: round, half-round, 


flat, oval, knife, square. 
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PLASTIC ELECTRICAL TAPE 


Resists abrasion, water, acids, alkali and 
corrosion. First aaaitty guaranteed. 3% 
wide, 30 ft. roll—98¢ value— 


NOW 2 for $1.00 
108 ft. roli—reg. $2.98 
wow 9 69 ove. 
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SPECIAL Low PRICES TO ge BFA USERS. Write! 
Send check or money order. If C.0.D. fees extra. 
Money Back Ruane 
SCOTT-MITCHELL HOUSE, Inc. 
Dept. M-158, 611 Broadway, N. Y. 12, N. Y. 
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N NEWS 


Spot Radio News 
(Continued from page 18) 


for a reasonable length of time, such 
as a year. The Washington scientists 
found that present-day voltmeters 
using thermionic or crystal diodes are 
generally not reliable as lab standard 
references; even under most careful 
treatment the uncertainty in their cali- 
bration is about 10 per-cent and may 
quite frequently be as high as 20 
per-cent. 

Studies have disclosed that the most 
stable elements suitable for calibrated- 
type r.f. voltmeters are thermo-ele- 
ments, waveguide-below-cut-off, or ca- 
pacitive-type attenuators, capacitive 
voltage dividers, and some well-con- 
structed resistive attenuator pads. 

One of the high-frequency AT volt- 
meters, which consists of a continu- 
ously adjustable waveguide-below-cut- 
off piston attenuator, a thermo-ele- 
ment, and a d.c. millivoltmeter, was 
designed in the Bureau labs for high 
voltages at the higher frequencies. The 
traveling piston of the attenuator 
houses the thermo-element and a built- 
in auxiliary r.f. probe. This probe can 
be used to calibrate the AT voltmeter 
in terms of a primary standard bolo- 
meter bridge; the bridge output has 
been found to be approximately 1 volt, 
which is insufficient for direct calibra- 
tion of the voltmeter over an appreci- 
able part of the frequency range in 
question. Because of the intentionally- 
introduced high-insertion loss of the 
attenuator, at 5 mc. for example, it 
was found necessary to apply more 
than 300 volts to the voltmeter for a 
sufficiently large output of the thermo- 
element, whereas 1 volt would be ade- 
quate at 900 mec. The probe provides 
means to calibrate the voltmeter with 
1 volt or lower voltage levels at all 
frequencies. An r.f. receiver is con- 
nected to the probe output, and a stand- 
ardized r.f. voltage is applied to the 
AT voltmeter. The receiver indication 
is noted at the minimum attenuator 
setting. The r.f. voltage is then in- 
creased to a value V., at which the 
millivoltmeter is indicating a calibra- 
tion reference output of the thermo- 
couple. Attenuation in the AT volt- 
meter is then increased to reproduce 
the original indication on the receiver. 
With both the change in attenuation 
and the standardized voltage known, 
the magnitude of V. applied to the AT 
voltmeter can be computed. Only one 
voltage level, V., needs to be cali- 
brated at a given frequency; all other 
voltages at this frequency in the range 
of the instrument are then accurately 
known. 

Another design, having relatively 
close electrode spacing, behaved over 
part of its range like a continuously- 
adjustable capacitive attenuator and 
required extensive calibration; its volt- 
age range was about 100:1. Single AT 
meters, utilizing both the capacitive 
and the waveguide - below - cut - off 
ranges, as well as the range of the 
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ONE HAND OPERATION— 


© GRIPS nuts or bolts of any material 
@ HOLDS firmly in any position ; 
@ TIGHTENS nut or bolt securely 


@ RELEASES at the pull of the fingers) 


‘STEVENS WALDEN Inc. 


Write for 
catalogue 450 SHREWSBURY STREET — WORCESTER, MASSACHUSETTS 


MAKERS OF WORLD-FAMOUS HAND TOOLS FOR OVER 50 YEARS 


Flectronic Field Engineers 
WANTED | 


GRADUATES OR EQUIVALENT 


(Veterans Preferred) 
Veterans with military exp. as U. S. Navy Technician 
mates, Army technicians or Air Force A & E exp. 


FOR TECHNICAL SUPERVISION DURING 

INSTALLATION AND SERVICING OF 

WORLD FAMOUS SPERRY EQUIPMENT 
, IN THE U.S. AND OVERSEAS 


Experience gained while installing world 
famous Sperry equipment will greatly enhance 
the prof g of the Eng $ 

we seek. Must be willing to relocate. 

Family relocation and rental allowance 


FULL EMPLOYEE BENEFITS 


Please Submit Resume To 
Mr. J. W. Dwyer 
Engineering Employment Supervisor 
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GYROSCOPE COMPANY 


Division of Sperry Rand Corp. 


Great Neck, Long Island, N. Y. 


INSTANT 


SOLDER GUN 


and COMPLETE 


“DO- IT-YOURSELF” 


SOLDER 
GUN ONLY — 
MODEL G14 


$795 
BEST KIT 


vaiue! 
MODEL G14K 
$Q95 


dv 150- Watt Instant Solder Gun Model G14 
dg Cutting Tip for plastic tile, old putty, toys, ete. 


vf Smoothing Tip for furniture 
scratches, sealing, etc. 


dv Famous Kester TV-Radio Resin Core Solder 


dv Sandpaper for cl ing parts 
Tyecimsieson 1 gr COMPARE THESE 
it HANDLES!” mee oe — 


COMBINES ALi THE AD- 
VANTAGES OF THE 
SOLDER GUN AND THE 
CONVENTIONAL SOL- 
DERING IRON. No woit- 


POWER PACKED-150 Watts 
NO HEAVY TRANSFORMER 


—weighs only 8 oz. 
solder ot once. Idec! too! STURDY LIFETIME TIP 
for shop or home use. —no soft fragile wire 
Tok ly holf th 
a peddones x HEAT RIGHT IN TIP " 
too! boxes. —new unique element design 


' 
' 
' 
‘ 
' 
' 
' 
' 
' 
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120 Volts AC-DC %* Tip 
{also available Ye” Tip) 


LONGER, THINNER REACH 
—EFFECTIVE SPOTLITE 
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HEXACON ELECTRIC COMPANY 


161 WEST CLAY AVENUE, ROSELLE PARK, NEW JERSEY 


Employs 
popular RETMA 
emission type 
: circuit 
| & Tests All Modern 
\ Tube Types —Fil. 


Voltages % to 
17 volts. 


*& Built-in? &9 
Pin Straighteners. 


% Absolute Free-Point 10 element lever selection. 
* Dual Short-Check Sensitivity. % Ballast Unit Tests. 
%& Tests Each Section of Multi-Section Tubes. 

* Noise and Condenser Test pin jacks. 

% Hi-Speed Roll Chart + Micro-Line Adjustment. 
%& 5%” PACE Meter, 2% Accuracy. 


*& Dynamic “‘Under-Load’’ Test for all popular radio 
A, B, and C dry batteries. 

Model 612-P Deluxe: (illustrated) Modern 2 color 

satin brushed aluminum panel. Rubbed natural fin- 

ish, hardwood cabinet.._m_Net Price: $89.50 

Model 612-P Standard Net Price: $84.50 


eo 


_ 


PRECISION Test Equipment is available and on 
display at leading electronic parts distributors. 


Ask for latest complete catalog. 


STATE, CITY STATION CHANNEL 
Texas pa 
Odessa KOSA-TV 7 
Sweetwater KPAR-TV 12 
Territories E 
Juneau, Alaska KINY-TV 8 


NEW TV STATIONS ON THE AIR 


(As of February 25, 1956) 
The following new stations bring the lists published in previous issues up to date. 


FREQUENCY VIDEO VIDEO 
RANGE VELENGTH POWER 
(IN MC.) (IN FT.) (IN KW.) 
174-180 5.61 102 
204-210 4.79 26 
180-186 5.43 2.63 


The frequency of the video carrier = 


1.25 + channel lower freq. limit. Total number of 
TV stations now on the air in U.S.: 477 (116 of which are u. h. f.). 


thermo-elements, will have, it was 
found, an over-all range of 1000:1 at 
all frequencies in question. The upper 
voltage would diminish with increasing 
frequency; for example, it would be 
about 900 volts at 100 mc. and about 
300 volts at 500 mc. 

Still another design is the capacitive 
single-frequency r.f. voltmeter. The es- 
sential difference between this design 
and those described is a fixed capaci- 
tive attenuator. Although designed for 
a single frequency, it may be cali- 
brated and used over a range of fre- 
quencies. 


A CONTINUOUS FURNACE FOR 
CURING TAPE resistors, featuring the 
use of a liquid heat-exchange medium 
to achieve highly stable temperature 
control, is now in operation at the Na- 
tional Bureau of Standards in Wash- 
ington. While the equipment, in which 
the curing temperature can be held to 
plus or minus 1 degree centigrade on 
long-term operations, was built as a 
lab unit, it is, it was said, well suited 
for production-line applications. The 
furnace processes each resistor identi- 
cally and makes possible the manu- 
facture of closer-tolerance tape resis- 
tors for module wafers or printed cir- 
cuit plates. 

The tape resistor processed in this 
furnace is a self-adhesive type, con- 
sisting of a carbon formulation applied 
to an asbestos-paper tape base. The 
composition of the formulation and the 
variety of the carbon determine the 
resistance value, since the resistors are 
cut to the same size; .130 by .300 inch. 
After the resistor has been placed in a 
printed circuit, it must be cured to fix 
its resistance value. As many .as four 
resistors, mounted on a ceramic plate, 
bearing a fired silver conductor pat- 


tern, can be cured by placing in an 
oven and heating to a predetermined 
temperature for a prescribed period of 
time. Because of the different carbon 
formulations, each resistor may re- 
quire different temperature and time- 
curing schedules. Since it is clearly 
impossible to cure the resistors in the 
assembled circuit, according to indi- 
vidual schedules, a compromise was 
adopted for curing all resistors. This 
compromise schedule, based on results 
obtained from experiments performed 
on over 6000 tape-resistor specimens, 
was a governing factor in the design 
of the continuous furnace. 

In the furnace, a continuous belt 
carrying the resistors, moves axially 
through an inner pipe. Normally, the 
tape resistors, when mounted on 
printed circuit plates, are cured at 300° 
centigrade, and spend four hours in 
transit from cold entrance to cold exit. 
One-hundred seventy-five resistor waf- 
ers, used in the Bureau’s module setup, 
can be accommodated by this contin- 
uous furnace each hour. 


SUNSPOTS, those persistent trouble- 
makers which cause freak reception, 
are back in full force and will linger 
on for quite a while, generating mount- 
ing headaches for the mobile 25 to 50- 
mc. bands, and the low-band television 
channels as well. 

The problem is so acute and will be- 
come so bad that the FCC has alerted 
all commercial mobile operators, in- 
cluding industrial, land transportation, 
public safety, domestic public, and re- 
mote pickup services. The Commission 
said that it had begun to receive com- 
plaints from a number of areas. In 
some instances, interference was re- 
ported to be so disturbing that wired 
circuits had to be used, while the radio 


NEW TV GRANTS SINCE FREEZE LIFT 


Continuing the listing of construction permits granted by FCC since 
lifting of freeze. Additional stations will be carried next month. 


STATE CITY CALL CHANNEL FREQUENCY POWER* 
Wisconsin Madison ee 3 60-66 100 
NEW CALL LETTER ASSIGNMENTS 

STATE CITY CALL CHANNEL FREQUENCY 
Idaho Twin Falls KHTV 13 210-216 
Michigan Ironwood WdMS-TV 12 204-210 
Tennessee Memphis WKNO-TV 10 192-198 
Texas Corpus Christi IS-TV 6 82-88 
Virginia Richmond WRVA-TV 12 204-210 


*ERP= (effective radiated power, kw.) 
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WRITE FOR OUR BARGAIN ‘‘TABOGRAM”’ 
A Free Bonus with Every Order 


NEW IMPORTED ‘'TAB'' POCKET 
AC-DC Multitester 
1000 Ohms Per Volt 


Pfeil Reads AC & DC Volts: 0, 5, 25, 250, 
Bf L000.V. DEMA: 0. 1, 06 
PS] OHMS: 100 Kk. *Gize 716 
WE] a5e°ls Si4”W. Test leads. $1.1 
plus 40¢ ship in U.S.A. . 


NEW mad MINIATURE METER 
0-1 Milliamp 


Precision Jeweled <n Meter. 


face mtg. unts 11” hole. 4 screws 
15 ctrs. Nor" SURP' us’ 


MEGRS. WRITE FOR DISC. 
**TABTRON' HI CURRENT PWR SUPPLY 
ONE YEAR GUARANTEE 


Variable 0-28VDC. sienlum Hectifi Built. 
Incls: Full Wave Selentus _ er. 
ria 


. mp 
Meters, Swim, Terminals, % Fuse. In 
Hvy_ duty Steel Cabinet. 
1 1b /60ey Input or 220¢ and 3 phase 


to order. SPECIFY 

k. No. Cont. Rating W-Meters 
T28VS5SA 0-28 V A $ 50 
T28V12A 0-28 Vv $125 
T 24A 0-28 $iss 
T28VSOA 0-2 $285 


WRITE FOR COMPLETE LIST 

NEW "'TABTRON" SELENIUM BRIDGE 

Gtd. oe ee ne Yr. 
3 


NEW °° HI-FI SPEAKERS 
SOLD ON MONEY BACK GUARANTEE 
Latest Design, Biggest & Best Ticonal SDG 
Magnet Assembly ~ t 18 Ibs., 8 Ohm V.C, 
RATED 25 to 50 
TRI-AXIAL 15” (20- 20,000 cy)...... 89 
DUAL-CONE 15” (20-14,000 CY). eeees 
WOOFER 15” (20-4000 cy)... eecce sees 


“TAB HI-Fl SPEAKERS 
Inbuilt network, 2 wires posted for 
A ~ == Famou: us Hi Fi mfgrs. 
P25CO 15” Coaxial PM & 3” Tweeter 


Tweeter 12W/45- 15KC Cy 
Model P8Co — Coaxial PM 
8 Watt/70: 


NEW GE PHONO CARTRIDGES 
*GE Original Boned, $ $ $ Back Gtd 
03 


as rR Treasure (DD 


RPXOSOA* .001 & . 
Golden $2 
Replacement ‘Hoadies "TETRA AD" Diamondt 
3 -TETRAD"t .$10 
eT ETR $9.99 
or 3004 Single (D) ‘““TETRAD 
MG or 78 Single (D) ‘‘TETRAD 
FINEST HI-Fi RECORDING TAPE 
72" Reel—1200 Ft. Per Reel 


$ $ Back Guarantee TS 
it Gtd. Splice ; OY 
OT: 


1.62 
‘w aiken 


New, Unused @ Individually Boxed 
L RET 


MA 

T U B WARRANTY 

No Electrical or Mechanical Rejects 

0z4.~—.45) 45 
€ 
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ee 
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9 | 83 
NEW  TABLITE ELE 
Flash Kit 40011 


bvoOba doa OOnavHBAUAD 


cygles 2 sec’ds ™ 
~Gabtgricon e 
itteries oo oe cere ese seesestcees 


NEW PROFESSIONAL **TABLITE™ 

Flash Kit 100011 

Includes Four 525MFD/450V Flash Condensers. Oper- 

ates re 3 & et Guide number Color + 200; Fast 

Ss we erccccccce @ $44.98 

corer ecessescccces @ $10 

Flash Lamp Gun, caeheer & 10” Wide Range Refiec- 

tor. Soecial @ 49. With DX Flash Lamp $13.49 


ee Cond. 525MFD/450V/53W Sec’d. New iow 
lea Famous mfr. 8; 2/$15 


INFRARED SNOOPERSCOPE 
See In Dark Tube 
Selected GTD. Ima: Converter Tube. a 
sensitivity. simplified design > a 
Willemite screen, 
OER. cccosess Special @ $3.9 “aer so 
Snooperscope Power Sopely 
4S00VDC/3SMA. Using Dual Doubler Crkt. Incls 
Folge ey eryioe ane Resistors, Cangcies 


— Money Back Gtd (cost 
+f ona ie y) $s 


“TAB” :: Bolg, abit Yoke 


111 ae td sT., R 
PT. Sane CABLE NCTABPARTS”* 


While every precaution is taken to insure accuracy, we cannot guarantee against 
the possibility of an occasional change or omission in the preparation of this index. 
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RATE: 50¢ per word. + ar 10 words. May issue 
closes March (2th. nd order and remittance to: 
RADIO & TELEVISION NEWS, 366 Madison Ave., 
N. 


RADIO ENGINEERING 


COMPLETE radio, electronics theory & practice; 
television ; broadcasting ; servicing; aviation, ma- 
rine, police radio. 18 or 21 months. Catalog. Val- 
— Technical Institute, Dept. N, Valparaiso, 
Ind. 


FOR SALE 


TRADE-IN Television Sets $14. Jones Radio, 1115 
Rambler, Pottstown, Pa. 

DIAGRAMS—Radio $1.00; record -changers, re- 
corders $1.25. Television with service data $2.00. 
Where model unknown, give part numbers, 
Kramer’s Radio ae Dept. JA5, 36 Columbus 
Ave., New York 23, N. Y. 

TAPE Recorders, fete Accessories. Unusual 
Values. Dressner, Box 66R, Peter Stuyvesant 
Station,  * # 

BC-348P RECEIVER, hwy new, original carton, 
covers 6 bands, 200-500 ke., 1.5-18 mc. Designed 
for 28 v.d.c., easily po ton to 117 v.a.c. $75.00 
f.o.b., New York. Box 51, % RADIO & TELE- 
VISION NEWS. 

DIAGRAMS for repairing radios $1.00. Television 
$2.00. Give make, model. Diagram Service, 106 
Oliver Road, , Manchester, Conn. 


TV Trade-In sets. .  Philco, R.C.A., Emerson, 
others. List available. 10”—$17. 12” to 17”— 
$20. up. Washtek Service Co., Dept. R, 956 South- 
ern Blvd., Bronx, N. Y. 
TUBES—TV, Radio, Transmitting And Industrial 
Types At Sensibly Low Prices. New, Guaranteed, 
1st Quality, Top Name Brands Only. Write For 
Free Catalog or Call Walker 5-7000, Barry Elec- 
tronics Corp., 512 Broadway, New York 12N, ms Re 
TAPE ecoreere Tapes; ‘ou Prices. 
Klarston, 215 . 88, New York City 28. 

HIGH aay “mail orders shipped Prepaid And 
Insured. Distributors of Fisher, Pilot, Harmon 
Kardon, H. H. Scott, Interelectronics, Garrard, 
Miracord, Rex, Rek O Kut, Fairchild, Pickering, 
Electro Voice, Stephens, Wharfdale, Bozak, Reeves, 
Crestwood, Pentron And Columbia Tape Recorders. 
All Labels LP Records, Sealed—20% off List. 3 
Speed, Dual Track English Tape Deck With 3 
Motors—30-15,000 cps. Best Buy at $79.50. Free 
Data, Write Today. ~— Unlimited, 63-03 39th 
Ave., Woodside 77, N. Y 


HEAR This. 100 rong %, 1, 2 Watts, $1.00; 
100 Ceramicons, Discs, Tubulars, $1.00; 10 Volume 
Controls, $1.00; 15 TV Coils, $1.00; 10 Loops, 
$1.00; 5 Cheater Cords, $1.00; 20 Hi Watt Resis- 
tors, $1.2 i 10 F.P. Condensers, $1.25; 25 Trim- 
mers, $0.5 25 TV Knobs, $1.50; 20 Sockets, 
$0.75: 50 Redis Knobs, $0.85 ; 50 Tie Lugs, $0. 50; 

15 Connectors, $1.00; Single Speed Motor, $1.25; 
Triple Speed Motor, $2. 8: 25% With Order, 
Balance C.0.D., F.O.B., N.Y. Cc. rca One 
East 167th Street, N.Y.C. “52, N. 


TELEVISIONS, Trade-ins ; Test acigpmene w4- 
API, 1420 South Randolph, Arlington 4, Virginia. 


SURPLUS, BC-1206-CM, used w/tubes, $6.95. 
R15/ewr-7, 75me superhet receiver, easily con- 
verted to 6 or 2 meters, used for 4 function model 
control, less tubes and case $5.95. R-3-5 Receiver 
2 for $1.50. Attenuator L-101-A 30 to 100 db. 
$9.95. T-17 Microphones, Used-Checked. $3.50. 
249C tubes, $2.50. New Meters Burlington 3” 
0-IV-fs, $2.25, Triplett 3” 0-150VAC, $2.95, Trip- 
lett 3” 0-100 microamps, $6.95. Capacitor, 8mfd. 
2500V oil, $7.95. Minimum order $2.50. 25% on 
C.0.D.’s. All orders F.0.B. Dallas. Texas Elec- 
tronics, Rt. 1, Box 221B, Grand Prairie, Texas. 


TV-FM antennas. All types including UHF. 
Mounts, Accessories. Lowest prices. Wholesale 
Supply Co., Dept. H, Lunenburg, Mass. 


SCINTILLATION. Crystals. NE- 101 Plastic Phos- 
Phors at new low cost, with instructions for use. 
Scintillation counter circuit $1. Uranium Year- 
book $2. o tubes only $5. Geiger counters 
$37.50 to $54 Scintillation counters $289 to 
$3500. Ultraviolet lamps. Metal detectors. Western 
Radiation Laboratory, 1107 West 24th Street, Los 
Angeles 7, California. 


REPAIR Diagrams—Service Information—Illustra- 
tions! Radios—Record Changers—Recorders $1.00. 
Televisions $2.00. Give Make, Model, (Chassis 
Number). Rush? Air-Mail Add 20c, T.V. Miltie, 
Box 101-A Hicksville, New York. 


WANTED 


WANTED—Electronic Tubes, all types. Also want 
all types airborne Soop yr equipment: ART-13 ; 
BC-788 ; 1-152; ARC-1; ARN/7, etc. Top dollar 
paid! Bob Sanett, WéREX” 1524 S. Edris Dr., 
Los Angeles 35, California. 


CYLINDER and old disc phonographs. Edison 
Concert, Balmoral, Conqueror, Opera, and Ora- 
torio models. Berliner Gramophones and Zono-o- 
phones, Columbia dise and cylinder Graphophones. 
Bettini micro-reproducer. Want old catalogues and 
literature on early phonos prior to 1919. Will pay 
cash or trade late hi-fi components. Box 50 
Y RADIO & TELEVISION NEWS. 


AN/APR-4, AN/AP R-9, other “‘APR-, R-,” Al “ARR-,” as 
“TS-,”’ ARC- 1, ARC-3, ART-13, everything sur- 
plus; Tubes, Manuals, Laboratory equipment. 
Describe, price in first letter. ey Asso- 
ciates, 434 Patterson Rd., Dayton 9, Ohio. 


WILL Buy All. ART-13 T47A Transmitters $200.00. 
ART-13 T47 Transmitters $150.00. BC-788C Altim- 
eters, $160.00. ARC-3 Complete $185.00. R5/ 
ARN-7 Radio Compass $175.00. BC-348 Rec’r 
Modified $25.00. BC-348 Rec’r Unmodified $50.00. 
ARC-1 Radio Complete $250.00. BC-312 Receiver 
ne 00. BC-342 Receiver $50.00. Ship via Express 
C.0.D. Subject to Inspection to: H. Finnegan, 
49 Washington Ave., Little Ferry, N. 


WANTED: ART-13 transmitters and parte —also 
ARC-1, ARC-3 and ARN-7. Have requirement for 
ARNG material, Iron Core Loops, need all types 
Collins and Bendix Aircraft Radio equipment. 
Florida Aircraft Radio & Marine, Inc. P. 0. Box 
205, International Airport Branch, Miami 48, 
Florida. 

WANTED: Receiver R5/ARN- 7, MN-62A Trans- 
ceivers, RT18/ARC-1, AN/ARC- 3, BC- 788C, I-152C 
Collins, Bendix equipment, Test Sets, Dynamotors, 
Inverters. We pay highest prices. Advise quantity, 
condition, price first letter. Aircraft Radio Indus- 
tries, Inc., 15 East 40th St., New York City, tele- 
phone LExington 2-62! 54. 
TUBES and equipment bought, sold, and ex- 
changed. For action and a fair deal write B. F. 
Gensler, W2LN1, 56 Crosby St., N. Y. 12N, N. Y. 


HIGHEST prices paid for Surplus “Radios—RT18/ 
ARCI—ART 13—R5/ARN7—BC 788C—BC342 Ete. 
Write W2KUW, 308 Hickory, Arlington, N. J. 


TOP Prices Paid For BC-348-H, K, L, R, 8S. Pref- 
erably Unmodified. Write, Giving Complete Infor- 
mation On Model, Condition And Best Price. Indus- 
try Services, Inc., 2705 South Oakland Street, 
Arlington 6, Virginia. 


REPAIRS AND SERVICING 


HIGH Fidelity Speakers Repaired. Amprite Speaker 
ease’ 70 Vesey St., New York 7, N. Y. Ba. 
-e0 


BUSINESS OPPORTUNITIES 


2000 SIGN Slogans & Clock sign $1.00. Make 
money with hobbies, Book $1.00. ABC-RTN1, 2227 
So. Park, Buffalo 20, N. Y. 


CORRESPONDENCE COURSES 


USED Correspondence Courses and Books sold and 
rented. Money back guarantee. Catalog free. 
(Courses bought.) Lee Mountain, Pisgah, Ala. 
USED Correspondence courses and educational 
books bought, sold, rented. Free Catalog. Educa- 
tional Exchange, Menlo, Georgia. 


RECORDS 


PHONOGRAPH Records Cheap. Catalogue. Para- 
— NA—313 East Market, Wilkes-Barre, 
enna. 


MISCELLANEOUS 


1,000 BUSINESS Cards, $2.99. Samples free. 
Hontz’s, 1009-W Hill, Phillipsburg, N. J 


When you order by mail... 


please print your name and address clearly, be specific in your order, enclose 


proper amount, allow ample time for delivery. 


March, 1956 


TUBES FOR THE 
FINEST IN HI-FI 


Almost without exception, makers 
of the finest high-fidelity sets 
depend upon Tung-Sol Audio Am- 
plifier Tubes to help deliver the 
performance expected of their 
products. a 


Througk. these tubes—the 5881" 
and the ''6550''—Tung-Solclearly 
demonstrates its ability to meet 
and maintain high-fidelity’s criti- 
cal design requirements in volume 


production. 


This achievement is indicative of 
the .quality and dependability 
of Tung-Sol Hi-Fi, Radio and TV 
Tubes... 
largest independent electron tube 


products of America's 


manufacturer. Tung-Sol Electric Inc. 
Newark 4, N. J. 


TUNG-SOL 


ELECTRON TUBES 


Tung-Sol Automotive & Electronic Products 


Fige alt Noe wie 132 PAGE ELECTRONIC 
+ Cie Lar, 42 CATALOG 


Packed with the largest selection of Electronic, Radio and 


TV. Parts. and equipment, PA Hi-Fi systems, tubes. an- 


and Ham supplies — ALL AT GREAT SAVINGS For the 
economy minded servicemen, dealer, engineer and tech 


: ; moh 5 Fe ad? 
aS é 
u : ' / \ ae - } tennas. Transistor Kits parts and components Test Equip- 
. TOR ment, new build your own kits. tools books Microscope 
IA \\\ VED) , 3 et : drafting equipment Binoculars. Telescopes, All Radio, TV 
nician CHUCK FULL OF BUYS! SEND FOR YOUR FREE 


“CATALOG wa 


HIGH SENSITIVITY 20,000 OHM PER VOLT DC 


“x1%" plastic case. , 10,000 OHM PER VOLT AC MULTITESTER 
os St ‘ ’ 35 va 3 METER SILVER CONTACT SELECTOR SWITCH 1 PRECISION RESISTOR 
LOOK AT THESE FULL SCALE RANGES! 
0.C. VOLTS: 0-6; 0-30; 0-120; 0-600; 0-1200; 0-6000 Volts—A.C. @ 20,( 
ig Sad c Cites Satie Gaactte-tse® twat Sissi cote : 
audio transformer. resistors, condensers. pias- : ; 0-6; 0-60; 0-6 Milliam DECIB FL: —20 > = 
a a - 0.774V) CAPACITY: .000 1005 « .18 mfd—INOUCTANCE: 20- 
FS tamptete Kit less earphones. 2000 dnitinenryOUTPUT RANGES! 6-6; 0-30; 0-120; 0-600; @ BAN 
—_— New. Subey ideal for at for Transistor The new Lafayette high FH i Maltiester is as complete Snetrument nt, bu it. Ry addition to its unusual conne 
Circuit inp Cc. sensitivity ‘of 20 000° OHM MS PERV VOLT ON D 40,00 0 OHMS P| IN A.C, the extraordl 
2000 ae num + packed ea with features that we would ma “make, it cost at least twice as 
x 24". Complete with batteries and leads. Shipping welg 
le. Singly, Each 19.95 
In lots of 3, each 19,25 
@ 40-14000 CYCLE 
@ NEVER BEFORE AT SUCH A PRict! The Hi-Fi Phono The Yeon 
Lafayette brings you one of the fin- 
ay ee oe ) 
Frequency response from 40-1400 8 WATT PUSH-PULL AMPLIFIER WITH PREAMP @EXC 
cvetes + 2 db. Has 2 sapphire styli FOR G.E. RELUCTANCE CARTRIDGE speed: 
to play all speeds. Needie pressure p ch 
—_ © ae 4 gy 5 ir This High-Fidelity 8 watt amplifier offers ep puper reproduction a at ba tower The fi 
Complete with turnover_mechanism at withth 
nob, fits Webster, Garrad, VM, 
llaro and tone arms of leading : +B ge od ~s fool-pr 
Reg. Price oe of record changers y cannot be used) 
1-6SL GT, 2-6V6GT, X5GT. Output impedance 4-8 
x ly, Each 2.78 . - "x 7" x St For 110-125 Volt "0 cycle AC ope 
sear in ios of 3, -— ay . NE EN ae” petra imniocodi tists steed 
SLIM HIGH OUTPUT ~ ii r AUTOMATIC HI-Fl COMBINATION SYSTEM 
DYNAMIC MICROPHONE a WITH G.E. 12°° 25 WATT SPEAKER 
g _an/ The complicte HI-FI Phono system including the Lafeyette LA-21 HI-FI 
Reg. Price APrSO— Net Fo = | oo cet channer with the GE. RPX-OS0A’ Turnover cartridge and G-&. 12” 
A pencil-slim design, high output PA Dynamic irs 33" watt PM speaker complete sys stem. wate 69 50 © SELF-S 
Microphone of ice of am af quality, at a —— EE amED cn cnsduaniennkh ss esteansntt nhpacbedopasomnenstesbeabepeesadhinnaueeehisnns NET®?.: IN STR( 
is /g of the price o ae oe e microphone 
on the market to Very ooth response, AN ENTIRE SYMPHONY ON ONE REEL OF TAPE! z 
60-10,000 cycles. A a Re tiltable head. LA FA YETTE NO MORE ANNOYING INTERRUPTIONS! Self-shie 
Switch on side gives choice of either high im: TIME 4+ VW, TAPE campos did it again! New plastic base. TIME + '/2 Bar-Ring 
*. : cage ht : Hi ome J Recording an amazingly low H 
aso use ns). instantly remove AL ae eae 1800 FT. - tt sey over tue by ond” sot plaptng time on ib tang clusively 
tures exceptional mechanical strength. Cast case me a 7 INCH REEL per second you 3 3 hours and 12 minutess” The tan 
with satin chrome finish, ¥¢”-27 thread, Acous- igh FH $ quality that has made the Lafavette Standard Tape the 
tically-treated grille head, $” long; 1% ©’ barrel $2 89 Each, at 71/2" per second. Pinky ee ofthe neck ates. 
iameter. Shipping weight 2 Ibs. Singly al quality high fidelity recordings. true Lafayette 
ii viceresaraesbencioae In lots. of 3, BS 3:38 Yalue, backed up with our Money Back Guarantee. Yo 
ingly, ic ir 
$2.45 | LAFAYETTE TIME + 1/2 TAPE ( Lots of oe $2.43 
* °. . 
: O Each, Lots of 10 800 FT.-7 INCH REEL Singly, Each $2.59 DC VOL 


@ Checks Shorts, Leakage, and Gain 
A “must” for servicemen, experimenters and BUILD YOUR OWN 
Tests both PNP and NPN type 
D ‘check for shorts and leskage, and 
Dc or 8 and leakage, an 
a ee pacata reat for GAIN. Gray hammertone case 54/4” ——— IT WITH ANY MIKE 


<\ TRANSISTOR hey 
* " 
x 3” x 2%". Kit includes case, meter, all] AT 2 to 3 TIMES THE PRICE Ce RADIOS ion 


i I ing i - crysta 
ody by Fant, accurate. Shox. Pa Systems: house tecomerne ‘385 COMPLETE 8 PAGE 
wt 2 Ibe. sae goat 30 $e 4t0 G06 
Kit . .. 7.95 x ° for use with BROCHURE 
NEW POCKET AC-DC VOM MULTITESTER ie 
2,000 ohm per Volt on AC & DC + ag li qyette logev. RC) 
1/¢ ) aan 
( fe Rade t 


|CRYSTAL MICROPHONE | |CRYSTAL MICROPHONE | 


@ Completely wired — Not a kit singly, each ........ BRONIN Y 
Accurate VOM with a sensitivity of 2000 
Ae e _ 4 - 4 se- 


NEWARK IN) | d 
100 SIXTH AVE. PLAINFIELOM) 139West 2nast 
NEW YORK, N.Y. BOSTON MASS = 110FederalSt 


Include postoge with order 


6 
DC Vol 0- 10-50- 500+ ooo; wits Vol 3 
0:10-50-600-1 000; Ohms: 0-1 10K, 0-1 Meg: 
DC Current: et ua and ; Decibel: 
—20 to +22, +20 to 36; Gant 250 mmf 


REMOTE CONTROL 


FOR SILENT 


is 


a 
a ot mfd and .006 to 1 mfd. Beery, lastic le 
$ pine batterie and te ame shoe. ay te! TV VIEWS aiianactmmnatig ici : 
 pamadeserobaacsetcrvinceegettatadle. Lafayette Catalog H 
: ’ 6 © For Hord-of- Hearing ' 
aif] Sesser Ae ‘gecsstunsermre sir of 
f é 
an. d he program wit! speaker ft. t 
des t inductance tapped to A 
erase Sees oir] Miso indectance,tcoped te | 6 Fence wanes aretons nee | ME H 
by “1 ers 540-1650 kc with 365 others can't stand the noise. Comes : 
In lots of 10, each 798 uw. —_ pble cond. size grscabie ° Shee wt. 3 ibe 50 q City —- State ; 
Single, Each ...... sos! oo 4° Net 1.25 _ Spies atid alse net 6 SegereesEeen 4 
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ACTUAL SIZE 


complete with sele tor switch .ee 


~ @ 5,000 ohms per volt. A.C. 
ae! 


ELECTRICAL INSTRUMENT CO. 
Bluffton, Ohio 


@ 20,000 ohms per volt. D.C. 


@BANANA-TYPE JACKS—positive 
connection and long life. 


id CARRYING CASE 


Handsome leather carrying case 
with adequate space for Model 310 
tester and accessories. Trouser 
belt slips through loop on back of 
oy. the case for out-of-the-way carrying. 

* MODEL 369 CASE—U.S.A. Dealer 


Pale twee ewer ees eeeseseeers 


@ EXCLUSIVE SELECTOR SWITCH 
speeds circuit and’ tange settings. 
The first and only, str VOM 

re forquick, 


with this extual vanes 


@SELF-SHIELDED FOR CHECKING 
IN STRONG MAGNETIC FIELDS. 
Self-shielded, rugged, higher-torque 
Bar-Ring instrument movement (ex-/ 
clusively Triplett). 


{ « 


ininiature 


LOOK AT ALL @ 
THESE RANGES © 


DC VOLTS: 0-3-12-60-300-1200 at 20,000 Ohms 
AC VOLTS: 0-3-12-60-300-1200 at 5,000 Ohm He 
DC MICROAMPERES: 0-600 at 250 Millivolts. rg 
DC MILLIAMPERES: 0-6-60-600 at 250 Millivolts. “== 
OHMS: 0-20,000-200,000 (200-2000 at center scale).- ae ae 
MEGOHMS: 0-2-20 (20,000-200,000 Ohms at center sca . 
OUTPUT: Convenient chart in instruction book. ey 

SEE IT AT YOUR JOBBER es Mla in) 73 

AND IT’S ONLY ONE OF TRIPLETT'S MIGHTY NINE VOM LINE! En an Oe, SO 


BURTON BROWNE ADVERTISING 


i Duplicates 


as you prefer them 


Want them ready to use? 


Mallory can give you completely assem- 

bled dual controls in all the styles and 
characteristics to fit the most popular 
TV and auto radio sets. 


Want to assemble your own? 


A small stock of Mallory factory- 
assembled sections, switches and shaft 
tips lets you make thousands of com- 

binations to match each job. It takes 

you only a few minutes to complete 
the control you need, and you save all 
the time of shopping for the right 
combination. 


You’re right either way — 


with Mallory. Mallory Dual Controls 
assure you of duplicating the exact 
characteristics you require . . . with 
noise-free, long-lasting, stable controls 
that assure customer satisfaction. Your 
Mallory distributor carries a full stock 
of both types. See him today! 


a P.R.MALLORY &CO. Inc. av 


P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 


"Tekin 3 . 


